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EXPERIMENTAL AND PATHOLOGICAL STUDIES IN THE 
DEGENERATI\'E TYPE OF ARTHRITIS * 


BY ■W.-i.LTER B.YCER, M.D., .YXD GRAX^’ELLE A. BEXXETT, M.D., 
BOSTOX, MASSACHUSETTS 

From the Departments of Medicine and Pathology, Harvard Medical School and the Medical 
Clinic of the Massachusetts General Hospital, Boston, Massachusetts 


The term “degenerative artliritis” is emplo3’ed iafrequenth' b}' prac- 
titioners of medicine as compared with its sj-nomnns “hj-pertrophic 
artliritis”, “osteo-arthritis”, “arthritis deformans”, or “senile artliritis”. 
Y'et, if one attempts to translate the meanuig of the various sjmonj-ms for 
degenerative arthritis or to studj' in detail the pathologr* of tliis tjqie of 
joint disease, one cannot fail to appreciate that the term “degenerative 
arthi-itis” is the most appropriate designation because it portraj's verj- 
accuratelj’’ the primarj- pathological change observed. If the word 
“degenerative”, when used in this connection, describes accurateh' the 
primarj" pathological change, it seems reasonable to conclude that “de- 
generative arthritis” should be the preferred terminologj' when speaking 
of this tj^Je of joint disease. 

However, one might righth' contend that other intra-articular 
changes are observed in this tjqie of joint disease. Such a contention is 
granted, but not without pointing out the fact that such intra-articular 
findings are secondarj’ to the primarj* degenerative process. Tliese 
changes are not onh' secondarj', but usualh* represent an end stage of this 
partievdar pathological state. Translation of the various sjmonjTns 
reveals that for the most part thej* refer onh* to these end-stage findincs 
and not to the primarj- pathological alteration. For instance, Inqjer- 
trophic arthritis is defined as a form of arthritis characterized bj' the 
hj'pcrtrophj' of cartilage at the margins of joints, with subsequent ossi- 
fication of this In-pertrophicd tissue. In other words, the term when so 


* Read before the Annual Meetinc of the American Orthon'>edic 
Philadelphia. Pennsylvania, June G. 1935. op.-e<uc .A,-ocut.p_ 

Note: This is p'ublic,ation No. 19 of the Robert W. lyDvett Meraori.al for the studc of 
crippling disease, Harvard Me<iical School, Roston, Massachusetts. '•s' . 

,, studies were made ix-.ssiblc by prants from thc'tVilliam tV. tVelh. 

ton Memorial Research l und and the Rockefeller Poundatinn. 
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cinplovcd rcicr.'. (o tlu> rmi->/;ip> muri^iiinl sd fn'(|U{>ii( iy (Iciiion- 

.vlr;il)l(' hy roi'iitycim.m-.'ipiiic (‘XMinitintioii, '!’l)is, lirjucvf'r, is .n J.-ito 
(imliiiy ;ui«I is not dcjnonst mMc «‘:irly in tlm disease. 'I’he |(>rin “nsfoo- 
art!\riiis is epnally as inappnipriate lH>e.anse it implies that iIh' arthritic 
ehanciesare eoii/ined sohdy to the lionx' .s| riiel nres. ^'nrl herniore, (here is 
)io iinplieali(.n as to the nature of (lie l>/>My ehan^es uhieh mill he ea- 
(■(Mint ei ed. I he name *'artiu'itis <let<»rmans has heen (Mnploved lu’soine 
heeaus(« marked joint deformity, sm-h as I leltenhai’s nod(>s, (>te., appears 
late in tile disease. I hns the term “.arthritis deformans ' refers only to 
I lie st.af^e ot the dise.ase in uhieh yros-> fleformity is re.adily demonstrated 
and yives one no inldiim as to tlw nature of (he ji.atholoyieal proee.ss 
n'sponsihle for sueh deformity, l-'nrthermore, it must hi* ri'inemhered 


tli.'it other types of arthritis eventmdly result in ^ross joint deformity. 
Of all the synojiyms employed for degenerative arthritis, the term "senile 
.'irthritis more ne.arly portrays (he e.vaet patholof^ie.al st.'tte oh.served. 
However, one must appreei;ite that these involutional joint ehtiii^tes: are 
often eneonntered in yontmer individu.'ds who display none of thi* other 
invohitiomd ehani^es of seidlity. h’or this and other retisons, one must 
realize (hat there are other causes for sueh dejii'iierative joint ehanges 
(lian si'iK'seenee or pliysioloyie.'d .aging. 

If we are to champion “(h*gem*rativ(* arthritis” as the preferred 
li*rininology for this type of joint disease, we must ni'.vt consider the evi- 
d('nc(' (Imt it is [irimarily ti degenenitivi* disease, irrespi'ctive of cause. 
As ela.ssie.al n de.seription of this typeof arthritis as e.vists is that originally 
])resented in the monograph hy Nichols and Kichardson 'I'lierefore, 
we present as accurate a sumnuiry of their original d('scrij)lion of degenera- 
tive arthritis as is po.*;sihle in the sj)ace allotted to it. 

In (h'generative arthritis, (he earliest .'ind primary change in the 
joints is a gradual and uneven degi'ueration of the hyaline cartilage of the 
articular surfaces. This is first d(*t('cled as a fibrillation of the carti- 
laginous matrix, which generally begins neai* the articular surface and is 
associated with a disai)pearanc<' of (he spindle-celled j)erichondrium. As 
a vcsuli of this fibrillation, which takes place \isually at right angles to the 
articular .surface, the neighboring cartilage cells arc set free and finally 
disintegrate and disaiipear. Also, the original smooth articular surface 
takes on a i)ai)illaiy apiiearance. At times this fibrillation is responsible 
for the freeing of minute mas.ses of cartilage and fibrillated matrix. The 
dc])th to which this fibrillation extends varies. Sometimes it extends en- 
tirely through the cartilage down to the zone of provisional calcification * 
so that masses of cartilage may bo peeled aAvaj'-, exposing either the zone 
of provisional calcification or the underlying bone to the attrition of joint 
motidli. Occasionally, only a portion of the articular cartilage undergoes 
: .egeneration, fibrillation, and destruction. This leads to thinning of the 


♦We reserve the term “zone of provisional calcification” for the deepest layei of 
Hace in growing bone. We prefer the term “calcified cartilage for that layer of 
lage referred to by Nichols and Richardson as the zone of provisional calcificatio 


THE JOURNAL OF BONE AND JOINT SURGERY 



DEGEXERATIVE ARTHRITIS 


O 

O 


cartilage over a cii'cumscribed area. To meet this erosion and depression, 
an overgrowth occurs on the opposite joint surface. This is brought 
about b}' increased acthity of the perichondrium. As a result, an irregu- 
lar or somewhat toothed joint line is formed and, finaUj*, with ultimate 
disappearance of the enthe articular cartilage, the two bony surfaces are 
brought into contact. Since this change takes place gradually and is at 
first confined onh^ to a portion of the joint, motion is continued with the 
result that the exposed bone undergoes marked tliickening of the trabecu- 
lae and narrowing of the marrow spaces until an extremely dense bony 
structure has been produced. The friction of continued joint motion 
produces a high degree of polish on the exposed condensed bone which 
then acquires an appearance closely resembling ivorj-; hence the term 
''eburnation of bone'’. 

ttdiile this process of fibrillation and destruction of cartilage with 
erosion is taking place in one portion of the joint and a corresponding 
overgrowth is occuiTing on the opposite joint surface, secondary* changes 
in the joint may' be produced. Changes in the shape of the joint surface 
may gradually, over a period of months or y'ears, lead to more or less 
extensive subluxations. As a result, the amount of joint motion may* be 
diminished or, in certain instances, the joint surfaces may* become inter- 
locked, producing “ankydosis by deformity”. There is no tnie ankylosis 
in this ty'pe of joint disease. Common among these imperfectly under- 
stood secondary changes is an increased acth*ity of the perichondrium at 
the periphery* of the joint where the cartilage and capsule come together. 
This results in the new formation of cartilage which may be transformed 
into bone and thus causes an increase m the size of the bone end. As a 
rule this increase in circumference is not uniform, but is irregular and the 
contour is nodular, as exemphfied by* Heberden's node. Since this deposit 
of new bone is usually nithin the attachment of the joint capsule, it may- 
in some cases lead to filling up of the original joint cavity, thus producing 
partial or complete dislocation. 

As a rule, no great increase in the thickness of the joint capsules of 
these joints is observed, and, in many* instances, the syno^-ial membrane 
appears normal. However, in some cases, there is marked thickening of 
the synovial membrane with the production of papillary or pedunculated 
masses of connective tissue which may be converted by metaplasia into 
cartilage or bone or, in some cases, into fat tis.sue. Detachment of these 
pedunculated masses may give rise to loose bodies, the so called joint 
mice. The breaking off of an osteophyte is another cause of loose-bodV 
formation. As a rule, in this tyqie of joint disease there is verv little 
tendency for the synovial membrane to extend over the articular surfaces 
and in no case does fibrous ankylosis occur. 

Nichols and Richardson in their monograjih also call attention to tie 
fact that in the early degenerative changes in the articular surfaces the 
is no evidence of inflammatory exudation. 

Having presented the evidence of Nichols and Richardson that ‘ 
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lypi' of .‘irllirilis rcprcsciils n (rue (lej^riicralivc process, \vc can next 
in(iuii'(' as (o uli-il faclors arc r('spo!isil)lc for the mainlciiaiUM' aiul uutri- 
lion of normal articular carlilayc am! its ability to regenerate. 

In or(I('r to evalviati' the importance of apposition niul weight- 
la'arinti, the following; (>xpcrimeut was tinder taken : Iha^s’ knc(> joints were 
(lisarlicnlated. 'I'lie patclla(> :ind p.atellar rmannails wi-rc utilized in 
eoverin.u: the denuded feinnral articular ends. In (';ieh ease, hy earefni 
elosurf' of th(' synovial ineiiihrane .and joint e.apsule, :i fairly satisfaetoiy 
sac, lined with .synovi.a .and envrlopiim the end of the femur, was oltlained. 
'I'hesi' dofi:s were s.aeritieed twelve .and t wenty-ei^hf weeks later. The 
femora! articular (‘iids were \ ery similar in appearance. I'ine and eo.ansi! 
adhesions separated the sp.aee lined with .synovia into mum'rous compart- 
ments eontainine: synovi.a! tliiid. 'I'he articular eartika.u:e was dull f^ray in 
color and showed nunnaoiis .areas of p.arti.al atrophy and deft;encr.ation. 
(Iro.ss sections n'vealcd market! atrophy of the suhchoiulral hone. Micro- 
sco])ic ('Xanunation corrohor.ated this findini;. 'I’he .articular cartilage 
was gnaitly thinned out, showing depressed areas in which comph'te de- 
gi'ueration had ota-urnal. 'I'he calcifiial zoni' of cartila.ge was reduced in 
thickne.ss. In sonu' sections, the .articular c.arlilage was covered hy a 
thin layer of fihrohlasis which had originated at tin* pcrichondrial border. 
Thes(' findings suggest th.at .apposition .and wtaght-he.aring of adjoining 
articuhir surfaces are of importaucein tln'inainttaiance of normal articular 
eartilag(‘. 
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Fig. 2 


Photomicrograph (X 65) of one of the earliest degenerative lesions obsen.-ed 
in the carpometacarpal joints of cattle. The articular cartilage show-s early 
fibrillation and splitting of the matrb:, distortion of the columns of cells, and 
cellular proliferation near the articular surface. The calcified zone of cartilage 
directly beneath the surface lesion is depressed, thinned out, and completely 
disrupted in several areas. 

The nutrition of cartilage must play an equalh' important role in the 
maintenance of normal cartilage and its ability to regenerate. The car- 
tilage at the perichondrial margins probably receives its nourishment from 
the circulus articuli vasculosus of Hunter. As has been shown it is in 
this region that articular cartilage shows the greatest ability to repair it- 
self. The central portion of the articular cartilage is avascular and the 
exact source of its nourishment is unknown. It may be that it is derived 
solely from sjmovial fluid, or from serum water diffusing through from the 
subchondral-bone vessels, or a combination of the two. The ability of the 
central portion of articular cartilage to repair itself is at best verv' feeble 
and limited ^ Reasoning teleologically, one might argue that this 
restricted source of nourishment is adequate explanation of the fact that 
articular cartilage is a tissue with a low metabolic rate. One might also 
reason a priori that with a limited nourishment, especially in the case of a 
specialized tissue such as articular cartilage in which the matrix Ls in grc.at 
excess as compared to the cellular elements, the ability of cartilage to 
regenerate would at best be very feeble. 

That such a state of affairs is true is readily demonstrated by two 
types of experimental study: (1) a .‘^y.-tematic .-tudy of degenerative ar- 
ticular-cartilage lesions, occurring spontaneously in bovine joints - y lin, 
(2) a study of the repair of surgically created articular-cartilage defet*- 
in dogs 

In all cattle over two years of age, there occurred regularly an artic - 



WAl/l'KIt llAI'Klt AM) C. A. UKNXKTT 


iar-cartilafii' (Icfcct on (he opiiosiiii: nrl iciilar siiit'accs of I lie medial side 
of th(' metacarpal and carpal hom'S (I'ifi. 1). 'I’lie ('arliesi of these art ieii- 
lar-eai1ilau:e deff’cts wa'ic eharaeterized by slii^litly dc'pressed roiifihened 
an'Ms which occurred in the concave surface of the medial articular 
cartila!^('. .Microscopically, t he c.arhh'sf ch.an^c noted w.as thimdnt;of the 
layer of calcified c.artilaac. 'i’hc roimhcncd .areas proved to he fli.sff)rfcd 
.and sc.al ten'll groups of c;irtil;iuc cells covered by fibroblasts. .Assoeia(<*d 
with these ehaniics there were treijm'ntly noted varyini!: de^ri'cs of 
fibrillation ol the earlil;ie;e m.'itrix and distortion of the eohimns of 
e.'irfilafie ei'lls (h'iix. In the slightly more .'idvaneed lesionsj sh.'dlow 

(h'pri'.ssions .'ind defiidte thinniim of the jirt ieid.'ii' e;irtii;i,ire laid occurred. 
In such inst.'uiees, the calcified zone was m.'irkedly thinned, disrupted, or 
absent. 'I'he lartier and deeiier :ireas of dei^enenition in .'irl ieidar earfil;ijz;c 
wen' sharply outlined by an irremdar margin of overhanpiinu: cartilage 
(I'ig. 3). d’he b.'isi' of such defects e.vtended into snbehondnd bone. 
Mieroseojiie e.xamination of sneh lesions revealed that the :irtienlar car- 
tilage had completely dis.'ippeari'd in this sharply dem.'ireated area of 
degi'iK'ration. Subchondral bone h.'id dis;ippe.'ued in some instances for 
a (h'pth si.\- timi's tlie thickness of ;irt ieidar cartilage. At th(' margins of 
flie.se defects, there oeenrred an abrupt e/i.-inge from norma/ Itynlinc 



Fig. 3 

Photomicrograph (X 76), sho)ving tJie abrupt overlianging margin of a felly de- 
veloped degenerative lesion in the articular surface of the carpal bone. Fibrous 
tissue lining the defect has extended only a short distance on the adjacent articular 
cartilage and there is little evidence of reparative activity. No noteivorthy evidence 
of inflammation was observed in this joint. 
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Fig. 4 

Photomicrograph (X 95) of a shallow and incompletely developed defect in the 
carpometacarpal joint of a young steer. The calcihed zone of cartilage is 
broken in many places, thus permitting fibrous tissue to grow through frorn the 
subchondral-bone spaces and to line the base of the defect. Such fibrous tissue 
is converted into fibrocartilage or finally, in some instances, into atypical 
hyaline cartilage. This lesion showed evidence of more active reparative 
changes than were obsen'ed in any other lesion studied. 

cartilage into fibrocartilage and fibrous tissue. The bases of the defects 
were lined by avascular fibrous tissue. This fibrous tissue was occasion- 
all}^ replaced by fat tissue. The underljing bone trabeculae showed 
evidence of atrophy and rearrangement ; in one instance, definite crushing 
of the trabeculae was observed. The marrow spaces were filled with fat, 
but showed no evidence of fibrous-tissue proliferation. These lesions did 
not necessarily progress once they had developed. Xo important 
patholog}^ was found in the synovial membranes of such joints. Such 
cartilage defects were not associated with other joint changes, nor were 
they the cause of such changes. What we wish to stress most of all is the 
fact that there never was more than minimal evidence of cartilage repair 
in any of those lesions (Fig. 4). 

It is our belief that these progres.sive articular-cartilage defects are 
due to the repeated traumatization of the weakly constructed carpometa- 
carpal articulations in an area where the underlying subchondral bone 
does not adequately support the articular cartilage. Such trauma to the 
metacarpal joint occurs each time the cow lies down or gets on to her feet 
from the recumbent position. 

In order to study further the ability of articular cartilage to regen- 
erate, surgically created defects on the weight-bearing portion of the femo- 
ral condyles and in the central portion of the patellar grooves of the knee, , 
joints of dogs were studied at intervals varv-ing from four to twenty-eight 
weeks after such defects were made ^ In certain instances, these defects 
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)H)ur. 

'I'lic n'sults ot stK’h ('Xpfiinu'nts 
follows: 


into the lUKifrlyinp: suhchondral 
(nay he hricfly suminarizcd as 


1. In a few instaiK'cs, no of ;uiy type of cartila^o roj^air 

was (liMuonst raldf. 

2. Repair may tai<<' plaec Ry iiulepriulcnt proliferation of original 
eartilage eells. Swell proliferative aetivity of earti!ag<- cells is greater in 
the deeper r.mies of arlieular cartilage. .More aetiv<‘ jiroliferation of 
cartilage eells is ohsiwved in le>i(*ns made on the W(‘ight-!H'aring surface of 
the femoral condyle or in le-'ii»ns in which erex'iees e.vist, suggesting that 
the friction generated hy movement of the patell.a over such defects may 
he inhihiiory t(» repair in this matuier. In no instanci* was ri'p.air com- 
pleli’at tliei'iid of twenty-eight weeks. Ju f he majority of instances, the 
rep.'iiring tissm* filled hut a small portion of the defect crater. 

o. Ri'pair may t.ake place hy pmlifmation of vascul.ar connective 
tissue from tlie jterichondrial m.argins. In siicli inst.ajices, the vascular 
connectivi' tissue invades the defia-t, and may pass thrt)Ugh the stages of 
fibrous tissiK', fihrocartilage, and an imperfect hyaliiu* cartilage. 

•1. Ih'piiir of the defects which have (>.\tended into the subchondral 
hone proci'cds in an f)rderly setiuence. I'irst tlu're occurs an ingrowth of 
vascular connective tissue from the hone-marrow spaces, which sub- 
si'cjuently becomes fihrocartilage and finally an imperfect hyaline carti- 
lage. In this type of deb’cl, om* observes the most rajjid and con.stant 
type of repair of the articular-cart ila.ge crater. 'I'hese later fiiuiings sug- 
gest (hat any denuded areas of articular cartilage, j)ar(icidarly the type of 
defect encountered in osteochondritis dissecans, might be exi^ccted to 
regenerate with this tyfie of inifierfect h3'aline cartilage if, at the time of 
operation, the margins of the defect were .shaved down to viable cartilage 
and if free communication with the underlj'ing .subchondral-bone spaces 
wa.s establi.shed. 

5. Comjjarative studies indicate that the repair of .such surgicallj’’ 
created dcfect.s in .similar areas in the joint is no more rai)id or complete 
in young })uj)i)ie.s before closure of the epiplijAsis tlian it is in adult dogs.® 

6. The presence of such surgical dcfect.s was not a cause of other 
important joint patholog 3 ^ 

7. The repair of articular cartilage is at best veiy, feeble. There- 
fore, it would seem justifiable to conclude that, once cartilage destruction 
or degeneration has occurred, there is vciy little chance that any appre- 
ciable degree of repair will ever take place. This being the case, we can 
scarcely expect to cure this type of arthritis. The best we can hope for is 
.,o remove if possible all accelerating factors, such as obesity, displaced 
latellae, faulty mechanics, unusual use, or trauma, etc., to which the 

,,/int is constantly being subjected and thereby to arrest or slow up the 
'^cess of wear and tear or degeneration. 

Atrthe time of operation on the knee joints of the dogs, displacement 

.V- ■, '* 

THE JOURNAL OF BONE AND JOINT SURGERY 



DEGEXERATIVE ARTHRITIS 


9 


of the patella was necessary in each case in order to create the surgical 
defect on the weight-bearing portion of the femoral condide. Eiddently 
this undue stretching of the patellar ligaments in such instances was the 
cause of the permanent patellar displacement obsen-ed postoperatively 
in a few of the dogs. Such displacement was toward the medial side of 
the joint so that the patella was in apposition with the medial epicon- 
dylar ridge of the femur. Tliis anatomical derangement invariably 
caused marked intra-articular pathologj', whereas, in the joints in which 
the patellae remained in their normal positions, such changes were not 
observed. ^ 

The changes noted were similar to those of degenerative arthritis in 
man. The patellar cartilage showed varj-ing degrees of atrophy and 
degeneration. In one instance, there was almost complete degeneration 
of the cartilage, unth roughening and fragmentation of the underhung 
bone. On the inner side of the medial patellar ridge, where the patella 
had rested, there were areas of cartilage degeneration and atrophy. On 
the opposite patellar cond3'le, it was noted that marginal proliferation of 
the cartilage had occurred. In such instances, the margins were raised, 
scalloped, and nodular. Numerous blood vessels had grown in from the 
adjoining sjmo-vial membrane. Thus, the proliferative and degenerative 
changes in articular cartilage, together with subehondral-bone overgrowth 
similar to that seen in degenerative arthritis, had seemingh* resulted in 
these joints from simple patellar displacement. 

Because of these observations, further studies concerning the effects 
of patellar displacement were undertaken.® These experiments were 
carried out on rabbits in which the desired derangement can be produced 
ndthout opening the joint space or otheruTse injuring any of the joint 
structures. Gross and microscopic examination of these jomts revealed 
that anatomical changes, similar to those of degenerative arthritis, oc- 
curred as earlj' as four weeks after displacement of the patella. These 
changes progressed and became more marked in the experiments of 
longer duration. Marked lipping of the articular margins of the femur oc- 
curred. This was accompanied bj' degeneration of the original articular- 
cartilage surfaces and, in some instances, bj" ebumation of the denuded 
bone. 

E\-idence is also obtainable from the clinic which readih* demon- 
strates that extensive intra-articular changes, indistinguishable from degen- 
erative arthritis, occur at a much earlier age in individuals OTtli displaced 
patellae. Tliis anatomical derangement in older individuals is the cause 
of unusuall}* extensive intra-articular changes of the degenerative t\']io. 

In a studj'*-'* designed to obtain an accurate visual picture, as well as^ 
a description of supposedh" normal joints at various ages, we collected : 
scries of knee joints from normal individuals who in so far as we coul 
determine had never had simiptoms of joint disease. These joints we 
obtained at necropsi'. At least six knee joints, representing each dec.'i 
from the first to the tenth, were collected. These joints were sv ’’ 
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ro('nl”;{Mi()p;r!ii)hic:illy, ni!icr<'--c()iii(':i||y, iiml ininoscopically. Such studios 
revealed tliat, villi each Mieceediim decade in life la-youd |1 h' second, 
the knee joint shows inerca-'in^ palholoinieal <'hant!:es, de^i’iK'r.'dive in 
nature and confined for Iho most part to the articular surfaces. Often 
such ehan^i's are not dcnionst ralde !»y x-ray examination. Arterio- 
sclerosis does not appi'ar tn he an important etioloijical a,u:ent. The 
synovial nuunluane in such joints was either nornud or showed only 
minimal chanties. In such joints, there i.*' little or no e\'idence of af- 
tiMupted repair. 'I’he e;ulie>t .as widl as the most advanced chaiuiics 
ohs('rv('d in these joints were identieal in kind .and indisf iniiiiish.ahle from 
those commonly spolcen oi as eharai’terist ic of demmierative arthritis, 
kroni th(‘S(' studies, it is ol)\ ious that .an individual may h.a\’e extiaisivc 



Left UiKht Left Uiiilit 


Fie.. 5 

Anteroposterior and lateral roentKCiioKnuu.s of tlio left and rifilit tlinniLs of a 
seamstress wlio had worked for many year.s as a cutler. Tlie constant and lons- 
continued cultiiifi; with .scissor.s resulted in a typical Ilehcrden’s node on the riRlit 
thumb. These chan>!:es wore minimal or absent in the left thumb and other 
phalangeal joints. 

degenerative joint disease without having imiiorttint .s^miptoms referable 
to the joints. It is equally as apparent that roentgenographic examina- 
tion usual!}'’ does not give an tieeurale idea as to the extent of the intra- 
articular changes in this typo of joint disease. If such extensive patho- 
logical changes can be demonstrated in individuals who deny having had 
'joint symptoms, it is obvious that the surgeon should be \'cry familiar 
with the appearance of joint structures at various ages, if ho is to interpret 
"properly the intra-articular changes which he encounters at the time of 
■operation. 

Since these changes were observed in the knee joints of individuals 
who supposedly never had had joint symptoms or joint disease, it seems 
/' ’ical' to conclude that they represent the changes which result from 
■.'.^^.ily .use and increasing age. 

f Because of these findings, we undertook to determine what changes 
,'t take place in human joints subjected to unusual use or repeated 
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trauma. In such cases, the joint which had been subjected to constant 
use or unusual trauma was compared with the opposite joint which ser\’ed 
as the normal control. For instance, a woman who had worked as a 
cutter in a tailoring estabhshment for fifteen 3’^ears had a prominent 
Heberden's node on the thumb of the hand which was used in cutting, but 
no such nodosities were demonstrated on am* of the other fingers (Fig. 5). 
Roentgenograms of another patient revealed extensive degenerative 
arthritic changes with loose-bodj' formation m the right knee, whereas the 
left knee showed veiy minimal changes (Figs. 6 and 7). From her his- 
tory*, it was learned that this patient had operated a treadle machine for 
thirt5" 3’ears. In so domg, she was required to flex and extend her right 
knee hundreds of times each da}', therebj' subjecting this jomt to mmsual 
use for thirt}^ 5'ears. Extensive changes, indistinguishable from advanced 
degenerative arthritis, were found when the knee was operated upon. 
Other patients demonstrated similar changes in joints which had been 
subjected to unusual trauma or excessive use. 

From these observations, it would seem that one is justified in con- 
cluding that unusual use and repeated trauma are of themselves adequate 
causes for the production of extensive degenerative arthritic changes. 

From these studies, it is apparent that extensive degenerative joint 
changes can take place as a result of the wear and tear of long continued 
'dailj' use and increasmg age, displaced patellae, unusual use, and repeated 
trauma. The changes resulting from these factors are e\'identh' more 
marked in the case of articular cartilage than in other bodj* tissues because 
of the limited abilit}' of articular cartilage to regenerate. From clinical 
observations, we further appreciate that these changes can also be pro- 
duced or, if present, hastened bj* increasmg the load which the joint has 
to carrj- or bj^ impairing the normal mechanics of the joint (Figs. S and 9). 
Such additional factors include obesitj-, knock knees, bow legs, fracture 
into the joint, poor ahgnment following fractures, severe pronation of the 
feet, etc. If such factors have been operative for a tong time, evidence of 
degenei'ative joint changes will appear long before senescence has set in. 
In all probabilitj', the tj'pe of cartilage that one inherits also governs in 
part, not onlj- the age of onset of such joint changes, but also the rapidit.v 
with which such changes take place. Certainh* there is no reason to 
doubt that the t^qie of cartilage pre.sent must varj* considcrabh- from 
individual to individual. One might argue that there ma\' be certain 
accelerating factors which could conceivabh- injure or impair articular 
cartilage and thus be responsible for the earlier development of such joint 
changes in certain individuals. .\11 one can sa}- in answer to such an 
argument is that to date there is no proof of the existence of such factors. 

From the studies concerning the degenerative articular-cart ilativ 
lesions which occur spontancoush- in bovine joints and the rci)air 
cartilage in surgicall.v created joint defects, it is apparent that the aMli'.. 
of articular cartilage to repair itself is at best feeble. Furthermore, lift 
ovidenee of attempted repair was observed in the human joints ?hov f 
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exU'iisivo d('p;(MU'r!\(iv(' (‘luint^cs. 'rims it would seem fair to nssuiuo that 
little can be aeeoinjdislu'd in the way of enrinf:: this type of joint lesion. 
However, if any eausativc- or accent iiatin.u; factor present can lx? corrected 
or done away with, it seems reasonable to believe that the })roce.ss m:\y he 
arrested or its rate of ])rof!:ress slowed up considerai)ly. 

Tlie one i)oinl whicli we wish to stre.-s is that in this ty[)c of joint 
disease the jirimary jjat holo^ical chanjje is one of de^('neration, all other 
changes ])eing secondary to the primary i)roce.-<s. If such is the case, it 
seems reasonable to conclude that we shoidd retain tin* word "degenera- 
tive” in this connection in preferi'iice to any of the ot lu'r .synonyms which 
are so frequently ('mploy('d. 'Phis one word "degenerative” describes 
with grc'at exactm'ss the joint changes which occur ami, therefore, if 
emplo.yed regularly to designate this type of joint disease, it woidd auto- 
matically ])ortr!iy the joint in (piestion. In this sann' connection, one 
might rightly ehalleng(' the us(' of the word "arthritis” wlu'ii speaking of 
this t3’j)e of joint dis(>ase, because tlu're is little or no evid(>nc(' of inflam- 
mation in aiyy of tlu' structures of such joints. Some worlo'rs have sug- 
gested the term "osteo-arthrosis” for this t^vpe of jf)int dis('ase. The 
name "osteo-arthrosis” seems a poor substitut(' for the previousbv cin- 
plo3’^cd terminologv because', if lit('rall3' translated, it nnains a joint full of 
bone. For the reasons previousl3' given, we* pcrsonall3' would prefer to 
speak of this t3'pe of joint change as tlu? (h'generati\-e 13*1)0 of joi)it di.sease. 

Similar degenerative joint changes are encountered in hemophilia*, 
gout, and Charcot’s joint. In Charcot’s joint, whetlu'r secondar3'' to 
tabes dorsalis, .s3'’ringom3*elia, or lepro.s3', all the ))reviousl3’ described 
changes are much more marked. 

Because of the simultaneous existence of the degenerative t3'’pc of 
joint disease and rheumatoid arthritis in the .'^ame individual, some work- 
ers have interpreted such findings as meaning that both diseases are due 
to infection. "We cannot sub.seribo to this Unitarian etiological theoiy. 
The intra-articular changes in these two diseases are in no wa3'^ similar. 
It is true that an individual with degenerative joint changes ma3’' at some 
subsequent time develop rheumatoid arthritis. In such a case, the joint 
so affected will show on examination the degenerative changes as well as 
the inflammatory changes a.ssociated with rheumatoid arthritis. Sim- 
ilarly, rheumatoid arthritis with the characteristic periarticidar swelling 
of the midphalangeal joints (s])indle fingers) may develop in a person 
exhibitiirg Heberden’s nodes and thus the telltale evidence of both diseases 
may be present. However, one must remember that evidence of inflam- 
matory change is absent in an uncomplicated case of degenerative joint 
disease. Furthermore, rheumatoid arthritis may cause sufficient joint 
destruction so that the joint is no longer mechanically normal or stable. 
In consequence, the joint is subjected to increased trauma, as well as to 
wear and tear, and, as a result, degenerative joint changes ensue. How- 

* We recognize the fact that the degenerative cartilage changes seen in hemophilic 
i(^ints are only one phase of the entire pathological process. 
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ever, the examples just cited are not proof of the Unitarian theory* : thej^ 
merel}' represent the existence of two diseases in the same indhidual. 

If we are to interpret this tj-pe of joint disease as primarily- a degen- 
erative process, what bearing does this have on the sjmiptomatologj", 
prognosis, and treatment? At the time when the marginal-tissue prolif- 
eration is taking place, the periosteum maj' become elevated and, in 
consequence, pain may result. Once this proliferation of the marginal 
osteoid tissue ceases and this tissue becomes calcified, pain may no longer 
be present. Therefore, any treatment emplo3'ed ma5* be given credit for 
beneficial results, whereas the improvement ma3' well be due to the natural 
evolution of such joint changes. This certauil3' is often the case with 
Heberden’s nodes because the3’ are frequenth' tender and painful m the 
earliest stages and later become quiescent. The other causes of pain in 
such joints are the altered mechanics and, occasionall3', loose-bod3' forma- 
tion, or the impingement of a pedunculated S3Tiovial-membrane Anllus. 
In such instances surger3’ offers the onh’ hope of alleviation of s3'mptoms. 

The most important feature of this disease as it concerns the patient 
is that he can be assured that he wiU never become a crippled invalid. 
Joint deformities, subluxations, and restricted motion do occur but such 
joints never go on to ank3'losis. 

In the treatment of tliis disease, we should all remember that it is 
primarity a degenerative disease, caused b3' the wear and tear of increasing 
age, unusual use, repeated trauma, fault3' mechanics, loss of pain sensa- 
tion, etc. There is no evidence favoring the various infectious, metabolic, 
or endocrine theories. Therefore, these patients should not be subjected 
to wholesale removal of foci, endless sera and vaccines, endocrine therap3’, 
colonic irrigations, h3^perp3wexia, weird dietar3' regimens, etc. True, a low- 
caloric diet will often result in sufficient weight reduction to bring about 
painless knees. However, in such instances, the weight reduction is the 
all-important factor and not an3‘ one special dietar3' feature. Weight 
reduction, if indicated, correction of fault3' mechanics, and reassurance 
are the most important features in treating this disease. These patients 
must be reassured that tiie3' are not headed for crippledom and a life of 
invalidism. 


CONCLUSIONS 

1. Weareof theopinion that degenerative arthritri is the result of the 
wear and tear of inercasing age and repeated trauma which ma3' be caused 
in a variet3' of Ava3's and that it is not the re.-ult of an inflammatorv proc- 
ess, metabolic disturbance, or endocrine d3'sfunction. The t3'pe of 
cartilage inherited ma3' be responsible for the earlier onset and more e.x- 
tensive changes encountered in one individual as comjiarcd to another. 

2. Because of the inabilit3* of articular cartilage to reaenerate, we 
are of the ojiinion that one cannot cure this t3-pe of joint disease. Certain 
measures, however, can be instituted which will cither arrest or slow the 
progress of the degenerative process. 
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3. lCx(('iisiv(' (U'gc'iK'iiil iv(' joini (‘li!ing(* cjin he present in an in- 
dividual villioul lU'cessarily eausinfj important joint symptoms. 

*1. If hyp('rtrophie or de^ieneraf ive arthritis is nothing; mon* than 
degenerative' joint change's due to llu' wear and tear of increasing ago, 
unusual use, or repeated trauma, oiu' has the right to challenge the eorroet- 
ness of the use of the word “arthritis” with rc'ferenee to individuals with 
such joint changes. W'v, therefore, propose the n:imi' “d('g('n('r;itiv(' joint 
disease” for this type' eef jeeint i)at he)le)gy. 
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STREPTOCOCCIC DISSOCIATION IN THE PATHOGENESIS 
OF CHRONIC RHEUMATOID ARTHRITIS* 

BY L. G. HADJOPOULOS, M.D., AXD HEGIXALD BUHBAXK, M.D., 

XEW YORK, X. Y. 


Our earlier experimental work^-® demonstrated that the arthritic le- 
sions produced m rabbits by mannite-fermenting streptococci were of 
striking similaritj' to the characteristic rheumatoid involvement in the 
human. The experimentally produced lesions were more acute at the 
onset, but, when this initial phase had subsided, the subsequent course 
was practicallj" identical in both t^qjes of lesions. 

Assuming these e.xperimentally produced lesions to be pathologically 
identical with the naturalh’ acquired human tjqDe, the crux of the test of 
streptococcic culpability seemed to rest on the possibilit}* of demonstrating 
bacteria in human arthritic lesions with reasonable uniformitA- and regu- 
larity. We felt that the paucit}' of uniformly positive findings in biopsy 
material was due either to the actual absence of organisms or to the presence 
of gi'owth-checking properties of joint and tissue fluids. Stained sections 
of affected jouits were almost uniformlj* negative for bacteria. AMien cul- 
tured, rheumatic and arthritic nodules and hunph glands adjacent to 
joints gave more definite results in the hands of a number of investigators; 
and joint scrapings gave irregularly positive cultures that were consid- 
ered inconclusive because of the relative inconstancy* of the findings.** 

For the past four years, the New York Orthopaedic Hospital and sev- 
eral nther institutions have furnished us \\ith biopsy material obtained 
from twenty-one joint operations on an equal number of patients. These 
cases were representative of the various tyqies of more or less chronic 
arthritic lesions. Despite the fact that this number is admittedly too 
small for the forming of definite conclu-sions, we feel that certain aspects of 
our comparative clinical, pathological, and bacteriological studies on these 
cases are sufficiently interesting to warrant this preliminary rej)ort. 

Ulinically, the majority of the cases included in this study were 
diagnosed preoperatively as chronic proliferative arthritis in which the 
disease was more or less inactive, and surgery was resorted to in an at- 
tempt to restore at least part of tlie normal function of the joint through 
the removal of excessive synovial proliferation, freeing of the joint cavity 
from loose bodies, or relieving pain by curetting exostoses. 

A careful survey of the histories revealed the fact that, during the 
more active phase of the disease, the.^e patients had .mfTered either from ’ 
rheumatoid-arthritis in its juire form or from the t\q:)e in which bom 


• Presented at the Hftli .Annual Meetinc of the .American .Sacirtv fn- tlm , •• 

.Arthritis, New York, N. V., December S, 1033. * ' ‘ , 

*• .Amonc these investieators arc; Rosenow; Richanls; Forkne' sinndc am’ I'n - - 
Key; Cecil, Nicholls. and Stainsby; Po.ston; .Marcolis ann Dorsev’ Da w^n Oln".' r'' 
and Roots; and Gray, Fcndrick, and Gowen. * ’ ' 
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Fig. 1 

Case 10. B. E. Hematoxylin-eosin stain (X 160). 

Pathological features of an inactive, “residual” arthritis as classified in the 
table under Group I, showing: 

a: Progressive hj'alinization of the connective tissues of synovia and ^•iIIus 
processes. 

b: Remains of old hnnphoc>-tic infiltration in the sclerotic connective ti.ssuc 
of s\Tio\ia. 

In addition to the chronic arthritidcs, we were able to study one case 
of subacute tenosj’uovitis of the phalangeal extensor tendons and one case 
of acute metastatic arthritis of the elbow complicating a mastoiditis. 
Classification thus based on tissue reactivity showed an enlightening com- 
parison between the activity of the process and the bacteriological findings 
(Table I). ' 

Using our previously described technique for tLssue culture^, wi' 
found that avascular tissues were invariably negative bacteriologically. 
Cartilage and bony or villous fragments, loose in the joint cavitv as rice 
bodies, were uniformly sterile. Since the growth and projtagation of 
micro-organisms dejicnd on the constant replenishment of nutrient ma- 
terial, tissue with a terminal blood supply — such as the vascularized 
synovia, the bone marrow, and the havorsian .system — should be the best 
suited for positive cultures. Such was found to be the case in the hunuin 
as well as in the rabbit. 
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Fic:. 2 

Case 4. U. L. Hcinaloxylin-cosin slain ( X 100). 

Patliological features of a inodcratcly active case as classified in flic talde 

under Group III, showing: 

a: Low-grade cellular activity of the connective tissue of synovia. 

b: Small collections of lyinjihocytic infiltration. 

c; Moderately sized villus processes with the same degree of cellular activity. 

The bacteriological, pathological, and clinical findings are given in 
Table I. The cases are grouped in series according to the activitj’’ of the 
arthritic process. 

GROUPS I AND II 

These four cases represent almost, if not completel}'', inactive forms of 
“residual” arthritis which, due to the passage of time, previous treatment, 
or natural immunity, has become quiescent with only residual manifesta- 
tions of a mechanical nature for which the patients have sought relief. 
Two patients (Cases 9 and 10) were operated on for the removal of loose 
bodies in the joint cavity (the knee) and the other two patients (Cases 8 
and 18) had curettage of spurs and exostoses. 

Pathologically, the synovia was either completely fibrotic or partly 
degenerated into hyaline tissue. Occasionally, slight connective-tissue 
proliferation of the synovial membrane could be noticed, but there was no 
evidence of lymphocytic or plasma-cell infiltration. Figure 1 (Case 10) is 
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Fig. 3 


Case 16. B. R. Gram stain ( X 900). 

Demonstration of staphylococci in s\'no\'ia by the tissue-culture method. 

representative of this group. Bacteriologically, the tissues either were 
sterile (Cases 10 and IS) or showed diphtheroid bacilli (Cases S and 9). 

GROUP HI 

This group, which represents the moderately active phase of chronic 
proliferative arthritis, clinically, at least, is not homogeneous. A careful 
survey based on anamnesis woidd .subdivide it into three groups. In 
Cases 4, 5, 16, and 19, the patients were chronic arthritics in whom the 
disease had been at a stage of quiescence similar to that of the preceding 
two groups, but their s 3 'mptomatology had been intensihed In* trauma 
such as a blow, fall, or similar injury which had caused an e.xacerbation of 
pain or disability. Surgical intervention was jirstified as a corrective 
means for sj'mptomatic relief. In Cases 1, 5, 17, and 21, torn internal 
semilunar cartilages were removed for the same reason, and in Cases 1 3 
6, and 7, redundant .sjmovial ti.-'sues had to be eliminated to restore jiart of 
the function of the joint. In the majority of the.--e ca.^es operations were 
lierformed on either one or both knees to overcome mechanical interfiT- 
ence with function, while other joints such as wrists and ankles were 

vou xvin. Ko. 1. jant.vuy w'-. 
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I'lG. J 

Cnsc 13. V. E. Hcinafoxylin-co.sin slain (X 320). 

A case of clironic tul)e!Ciilosi.s of the knee joint witli typical Kiant-cell 
formation. 


quie.sccnt or inactive. Tliis i)ar(iciilar groiii) of patients liacl been af- 
flicted for an average of three j’^eans by a trite rhcinnatoid artliritis with 
sui3eriinpo.sed villous overgrowths and exostoses, necessitating o])crative 
interference. This condition was demonstrated particularlj’’ Avell in 
Cases 1, 3, 6, and 7. 

With slight variations in each case, the pathological picture Avas that 
of a chronic, loAA'^-grade, exudatiA'c-proliferatiA'e process. It Avas charac- 
terized by moderate thickening of the synovia, the formation of auIIous 
processes, and loAV-grade proliferation of these processes Avith jmung con- 
nectiA^e-tissue cells. The synoAual parenchyma Avas moderately vascu- 
larized and slightly infiltrated Avith lymphocjdic cells. In the main, this 
infiltration Avas diffuse, but occasionally it appeared to be periA'^ascular. 
Plasma-cell infiltration, on the AAdiole, Avas absent except in tAA^o cases 
(C^ses 3 and 16), and, in these, it AA'as not in any Avay an outstanding fea- 
ture. Figure 2 (Case 4) is representatWe of this group. 

Bacteriologically, in seA'^en of a total of eleA'^en cases, Ave greAV micro- 
cocci similar to the staphylococcus albus. In the remaining four, there 
was a mixed staphylococcoid and diphtheroid groAAdh. Although clini- 
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Fici. G 

Case 20. E. D. Hcinatoxylin-cosin stuiii ( X ISO). 

Another active case ijcIonRinK to Gro\ij) IV, showinj; e.xtcnsivc villns overgrowths, 
marked vascularization, and ])crivascular lyin})liocylic infiltration. 

cally all eleven ca.se.s were grouped together a.s moderately active, the mi.xed 
bacterial types (Case.s 4, 5, 6, and 15) could bo differentiated pathologi- 
cally by the absence of plasma-cell infiltration. Whether or not this was a 
chance occurrence it is difficult to decide definitely, as the number of cases 
s inadequate. However, in view of the relativelj'- simple patholog}'' of the 
iiphtheroid-positive group (Group II), the fact that this group was the 
dosest approach to the culturally sterile group (Group I), and also in con- 
nderation of the fact that we found the diphtheroid phase to be the last 
nd^e course of an infection, as will be developed later, we feel that it is 
iiore-than a mere coincidence. Figure 3 (Case 16) is a demonstration of 
'apliylococcic forms in the synovial tissue. 

N r? /• 

; GHOUP IV 

, : Of the four cases classified as active forms of chronic rheumatoid 
ivthritis associated with marked proliferative changes. Case 13 did not 
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properly belong to this stuch', for, although originallj' diagnosed as chronic 
proliferative arthritis of unknown etiology, postoperative pathological 
studies disclosed its tuberculous origin (Fig. 4). However, such an anal- 
og}' with cases of rheumatoid arthritis was shown as to warrant its inclu- 
sion. The remaining three cases could be ver}' easUy cUfferentiated from 
the preceding groups b}' the intense h’Tnphoc\'te and plasma-cell mfiltra- 
tion of the loose connective synoidal-tissue network, which was highly 
vascularized and crowded with idllous processes. The sjmo'vial capil- 
laries, although mosth' patent, had been narrowed considerably by definite 
proliferation of the intimal laj'er. These changes can be seen in the 
photomicrographs, Figures 5-A, 5-B, and 6. 

The bacteriologj* of this group was similar to our pre^^ous cultural 
findings in the experimental arthritis of rabbits, — namely, mannite-fer- 
menting streptococci: a streptococcus \'iridans in Cases 2 and 20 and a 
streptococcus hemoli-ticus in Case 14. In Case 13, the tissue from the 
tuberculous knee was sterile, as would naturally be expected. Figures 7-A 
and 7-B demonstrate the distribution of streptococci in the s 3 Tio\'ial tissue. 

Before we take up the subacute and acute forms of arthritis (Cases 11 
and 12), we will discuss these seemingly unrelated bacteriological findings 
in chronic arthritic tissues and their bearing on the bacteriologj' of the 
acute forms. 


DISCUSSIOX OF B.iCTERIOLOGICAL FIXDIXGS 

When we commenced this particular investigation four years ago, we 
were guided by our success in uniformly demonstrating streptococci in the 
cultured joint tissues of rabbits in wliich tj*pical rheumatoid arthritis had 
been produced b}' the intravenous injection of arthrotropic streptococci 
isolated from the blood stream of human chronic arthritics. Our e.xperi- 
ence -with human arthritic tissues seemed very discouraging, for, out of a 
total of nineteen more or less chronic arthritic tissues which were cultured, 
only three were positive for streptococci; the remainder either were sterile 
or showed only staphylococcoid forms and diphtheroid bacilU. 

The negative cultural results in totally inactive forms of arthritis, 
such as the first group of cases, were not at all unexpected, but the appear- 
ance of diphtheroid bacilli in the slightly active forms and staphylococci, 
either alone or in association vith diphtheroid bacilli, in the moderately 
active forms could not easily be accounted for. Should we consider them 
as contaminations when every po.^sible precaution was taken to eliminate 
this source of infection? Or, assuming that they were tissue-invading or- 
ganisms, should we attribute to them pathological significance? 

We felt that they were not contaminations, but, for reasons easily 
understood, it was difficult to control this work with normal joint tissue- 
of human origin. Xcverthclc.ss, we had the oitportunity of culturing th- 
digital joints of three stillborn babies and the biopsy material obtaine 
from two bone punctures for blood-dyscrasia studies. In all five ra- 
the tissues cultured were sterile. Our e.xpericnce with the joint ti-<ue. 
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from normal animals, which we have examined in sufficient numbers, has 
been that, ■ndth due precaution of asepsis, such tissues were invariably sterile. 

To determine whether the non-streptococcic findings had any patho- 
genic potentialities, we injected these cultures into rabbits. All diph- 
theroid forms and the majority of staphylococcic forms could be given in 
massive doses without eliciting any pathologj'. Some of the staph^do- 
coccic forms were mild}' pathogenic, but in no instance coidcl we discover 
an arthrotropic selectivit}’- such as was the case with mannite-fermenting 
streptococci. ^Ye noticed, however, that normal rabbits injected with 
such diphtheroid organisms became higlil}' susceptible to arthritic lesions 
from subsequent injections of arthrotropic mannite-fermenting strepto- 
cocci (streptococcus infrequens). 

GROUPS V AND VI 

In the following two cases of acute arthritis we had what seemed to be 
a clue to unravel through the labjTinth of the complicated bacteriology of 
human arthritic lesions. 

C-\SE 11. M. C., a man, aged thirty-five, had a subacute form of tenos>Tio\'itis of 
the e.vtensor tendons of the third and fourth digits, of two months’ duration. The gross 
pathology was tliat of inflamed s>'no\uaI tissue. As the tissue was too small for section, 
the whole of it was dropped in bouillon and cultured. The stained smear of the twenty- 
four-hour culture showed a scant growth of pleomorphic diphtheroid bacilli, but that of 
the forty-eight-hour culture showed micrococci in tetrads ( micrococcus tetragenus). In 
subcultures on solid blood media, we differentiated certain dry, lemon-yellow R colonies 
in large heaped-up coccic blocks and cubes, which were identified as sarcina flava. IVe 
'v\-ill not go further into the bacteriolog>- of this case as another acute case of arthritis 
(Case 12), studied completely from its onset, gives ample opportunity for development in 
detail of these unexpected findings. 

C.\SE 12. R. C., a girl, seven years old, suffered from an acute form of arthritis of 
the right elbow. Tlus was metastatic in origin and occurred in the course of a mannite- 
fermenting streptococcus hemoh-ticus (infrequens) mastoid infection complicated by 
septicaemia and sinus and jugular thromboses. No studies of pathological sections 
were possible, as the joint was simpl.v incised and drained. The culture of the slightly 
purulent serosanguineous exudate gave a mannite-fermenting hemobTic streptococcus 
(Fig. S) in all respects identical with the organism isolated from the original mastoid 
lesion, thus substantiating the metastatic nature of the elbow involvement. In subcul- 
tures for four successive generations, we did not see any morphologicid or biological 
deviation from the characteristics of the original type. Beginning with the fifth genera- 
tion, we noticed the appearance of pleomorjihic diphtheroid bacillary forms (Fig. 0) in 
bouillon media. Then, in the subcultures on solid blood-agar media, we i.=olated the 
t>'pical lemon-yellow R colonies of sarcinae iFig. 10), similar to those isolated in Case 1 1. 

The type of sarcinae vith which we were dealing was highly unstable 
in morphological and biological characteristics, readily dissociating into 
apparent!}' unrelated baeillary and coccic forms, and reverting to the 
original streptococcus hemolyticus and oven to the streptococcus viridans 
through the diphtheroid-bacillary phase anti to staphylococcus atireu.-'and 
finally staphylococcus albus through the micrococcus-tetragenus ph;i'<’. 
We elaborated a life cycle of the arthrotrojiic streptococcus infrt-cjue-r- 
through its various jthases of di-sociation, as shown in Figure 12. Detail-- 

voi.. xvm. NO. 1. j.^NV.vnY icjo 
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of the bacteriologietil fiiuling.s in lhe.se two caso.s, with tlieir intricate 
serological intcrrelation.ship.s', will he given in a .sejiarate article. 

COMMKNTS 

AA'ith due regard for the po.ssibilil}^ of dealing with .symbiotic colonies 
or even accidental contaminations, we might here emjrhaticall}" state that 
all precautions were taken to eliminate .such sources of error. It would, 
indeed, be even more difficult to account reasonably'' for so many^ widely'’ 
different variations on the hy'pothc.sis of .symbiosis, multiple infection, or 
even contamination.'*' 

A further proof that, in obtaining these di.ssociants, we were not deal- 
ing with symbiotic life or accidental contaminations, but were actually'’ 
brjpging about m vitro what certain biological and immunological factors 
in the system of the host were working for m vivo, was found in the infor- 
mation obtained from the follow-up studies made in Case 12 of the prog- 
ress, retrogression, and ultimate fate of this iJarticular arthritic infection. 

* Mellon, using the single-cell metliod in his resezirch on the life cycle of tubercle 
i^acillus, found that diphtheroid, micrococcic, and tetragenous forms invariably entered 
the picture. 
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7?! vitro, the time intervening between the streptococcic and sarcinic 
phases was eight days, ^laj' 13, 1933 to Maj' 21, 1933. Final stabiliza- 
tion of the various dissociaiits (mutation forms), such as staphjdococcus 
albus and diphtheroid bacillus, occurred in approximate!}’ one month. 
May 13, 1933 to June 17, 1933. The patient was discharged with a par- 
tially ankylosed and draining elbow joint on June 4, 1933. On her second 
\'isit for dressing, Jime 17, 1933, a thin, purulent discharge was still drain- 
ing from the joint ca^■ity. At this time, after carefully cleaning the skin 
area, we introduced a sterile platinum loop into the joint ca^■ity and, from 
the material thus obtained, both inoculated a broth and took a chrect 
smear. A photomicrograph of the stained direct smear (Fig. 11) showed a 
moderate number of pus cells and a few epithehal cells. The pus cells, as 
demonstrated in the photomicrograph, show a selective phagoc}'tosis, 
some for staphylococci and others for diphtheroid bacilli. Among the 
freely floating bacteria, we could also detect a few tetragenous forms. 
The cultures }delded staphylococcus albus and diphtheroid bacilli. It 
may be a mere coincidence, but the fact remains that the time interval for 
the final stabihzation of the changing flora into staphylococcus and diph- 
theroid bacilli, was the same in vitro and in vivo. 


SUMIIARY AND COXCLTJSIOXS 

The evidence outlined would indicate that chronic rheumatoid arthri- 
tis may well be the result of a multiple mutant infection. The hypothesis 
is in line with the clmical course of the disease which, at the onset, may 
have all the earmarks of an acute infection (the streptococcic phase) 
before lapsing into the usual chronic form. Remissions, separated by 
shorter or longer periods of intermission, may be the clinical manifesta- 
tions of the intricate immunological relationship of the streptococcic-dis- 
sociation forms, — the micrococcic-diphtheroid phase. 

Up to two years ago, we could not satisfactorily explain why the 
serum of arthritic patients frequently reacted to a variety of apparently 
unrelated micro-organisms. The percentage of staphylococcic fixations 
in our records has always been high. Others have reported a variety of 
agglutinins for streptococcus hemoh-tieus as well as streptococcus viri- 
dans, for pneumococci and staphylococci.^"* 

If we were actually dealing with a specific, immutable micro-organ- 
ism with stable immunogenic properties, the course of the disease should 
not deviate from that of other acute infections, — that is, recovery, if the 
.system is able to use its reactive defensive forces effectively, or death, in 
case it is overwhelmed by the extreme virulence of the invading organism. 
But if we have a streptococcus capable of dissociating into microbic forms 
that arc less resistant to the immune mechanism, we feel that tlm 
natural tendency of the host would be to encourage such a metamor- 
phosis. The bacteriological records of the twenty-one cases outlined sup- 
port this hypothesis, — the active forms always ^-ielding .'-treptococei: the 
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inodornlc'ly activo, inicrococci, («ilh(>r alone or with diplil lieroid I)aciIIi; 
Iho less active, diphtheroid haeilli; and, finally, the inactive or sclerotic 
forms l)cinf>: cnltnrally sterile. 

In conchulinfj:, we f('el that, thronijh a clear nnderstandine of the 
mechanism of the irnmnnolof^ical pna-e.sscs lo which the human system 
resorts in hringiii}!; on tlu'se l)aeli*rial metamorphosi's, we may some day 
hav(' the main basis of a rational therapy for such chronie ailments. 
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THE EFFECT OF LU:iIBAR SYJ^IPATHECTO^IY 
UPON THE GROWTH OF LEGS PARALYZED BY ANTERIOR 

polio:myelitis * 

BY E. I. HARRIS, M.B., F.R.C.S. (c), TOROXTO, CAXADA 
Associate Surgeon, Toronto General Hospital 

AXD J. L. MCDOXALD, M.B., TOROXTO, CAXADA 
Assistant Surgeon, Hospital for Sid: Children 

In 1930 , one of us (R.I.H.) reported the effect of lumbar sj-mpathec- 
tomj’- upon the grondh of a lower extremity which was short as the result 
of a pre^■ious attack of anterior poliomyelitis. The patient was a girl, ten 
years of age, who eight 3’ears pre%'ioush* had passed through an attack of 
infantile paral3’'sis which involved her left leg. There was an extensive 
paral3’-sis of mild degree of man3’ muscles in the leg. Shortness was 
the most conspicuous deformit3’. At the time of operation, it amounted 
to one and a half inches and necessitated the use of a raised boot. In the 
two 3^ears which followed operation, the shortness diminished to three- 
quarters of an inch and since then has decreased to half an inch. The 
earlier paper was in the nature of a prehminar3' report. We now propose 
to present the result of tliis form of treatment in a considerable number of 
cases. 

The conception that lumbar s3'mpathectom3' might cause enhance- 
ment of the rate of growth of the lower e.xtremit3' is based upon the ob- 
servation that certain pathological conditions in growing cliildren can re- 
sult in overgrondh of the involved e.xti-emit3'. The diseases in which this 
phenomenon occurs are all accompanied b3‘ prolonged lyperaemia in the 
neighborhood of epiph3'seal lines, lumalh" the result of inflammation, but 
sometimes the result of passive congestion. This observation is amph- 
supported b3' cases presented in the previous paper, and since then further 
cases illustrating this condition have been collected. Such varied diseases 
as s3^lo^^al tuberculosis of the knee joint, hcmoplndic knee joints, Brodie's 
abscess of the lower end of the femur or the upper end of the tibia, arterio- 
venous aneur3'sms, hemangioma of the lower e.xtrcmit3', certain tumors of 
bone, prolonged low-grade inflammation of the soft tissues in the vicinit3' 
of the knee joint, and femoral thromliophlebitis have all resulted in over- 
growth of the involved c.\tremit3'. From our oliservations, it seems defi- 
nite that prolonged increase in the blood supjih' of growing epiplyseal' 
lines can cause them to grow more rapidh* than would otherwise be the- 
case. It is reasonable to e.xpect that the increase in blood supjilv which 
follows lumbar s3Tnpathectom3' would jiroduce a similar effect. Our 
clinical experiences during the last five3Tars lead us to believe that, under 
appropriate circumstances, aiiiireciable enhancement of the rate of CTowth 
of the leg can be obtained b3' lumbar .•;3'mpathectom3-. 

* Read before the .A.nnii;il Mcetinc of the .\nie.-ican Onhopaetiic _ 

Philadelphia, Pennsylvania, June S, 1935. 
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i-niAfATKiti: 

Sinc(> lli(' ])(il)lic;i(i()ii of our jjrrviotis pniior, several writers have 
reported upon exiieriinents desit'iual to show the elTeet of himl):ir sympa- 
theetoiuy upon tlu' rate of .mowlli of the lower ext remit y. Haec] observed 
no iner('as(' in tlu' growth of the lower ('Xiremities of kittens and infant 
rats aff('r complete unilateral sympal heetomy. I‘'rom observations based 
upon three kids and one half-grown monkey witli jjartial paralysis of the 
lower ('xtn'inities from j)oliomyelif is, Hisgard was unabh' to find any 
evidence of aeeeh'iat ion ot growth in periods of observation of eight 
months and six mont hs, n'speel ively. ( )n t In* o| lu'r hand, Horton, report- 
ing twenty-three eases of eongenital artc’iiovenous (istidat*, notes that 
overgrowth of tin* involved extn'mity is a nearly eonstant b'ature. 

Pearse and Morton, in an excellent paper on the stimulation of bone 
growth by vtmous stasis, demonstrate by a s('ries of ('xperiments that frac- 
tures unite mon* rapidlv in the presence of v(‘nous stasis than would other- 
wise be the ease. Also they cull from the liti>ratur(' many interesting 
examples of ovc'rgrowth of the extremities, th(* n'sult of venous stasis. 
These observations parallel our own in tht)se (‘.xamples of overgrowth of the 
lower extremity which have followed exl(*nsiv(‘ thrombophlebitis of the 
femoral and iliac veins. 


I'.X r mu M HKTA L DATA 

The result obtained in our first patient and th(' observations which we 
had made ui)on the eireumstanees under which ovc'rgrowth of an extremity’ 
can occur made some nttemi)t at ('xperinK'iital investigation of the ])roblem 
desirable. During the five years which have elai)sed, we have undertaken 
three serie.s of (■xperiments upon kittens, pui)pi(\s, and lambs. Ten kittens 
were operated ui)on under anaesthesia, and, by a transi)eritoneal ap- 
proach, the left lumbar .symi)athctic chain was removed. In the kitten, 
the lumbar sympathetic chain is an exceedingl}’’ small and frail structure. 
Evidences of enhanced circulation to the leg in the form of increased 
warmth of the foot occurred in about half of the cases, but this effect was 
transient. In none of the kittens was the increased warmth as marked as 
it is in human beings, and in none was it sustained. Difficulty’’ was en- 
countered in rearing the kittens under laboratory conditions. Dietary 
disturbances and rickets resulted in the death of several. In the animals 
which reached maturity, definite evidence of overgrowth of the left lower 
extremity was lacking. In two cases, the bones of the left leg, removed at 
maturity, were longer than the bones of the right leg, but in both of these 
animals there was such a degree of rickets that the difference in length of 
the extremities could not, with certainty, be attributed to the effect of 
sympathectomy . 

Twelve puppies were operated upon in a manner similar to the 
kittens (removal of the left lumbar sympathetic chain through a transperi- 
toneal approach) . In none of these animals was there clear-cut evidence 
of increase in the circulation of the left lower extremity as evidenced by 
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increased warmth of the left foot. They were sacrificed when thej* 
reached maturity and in none could definite evidence of overgrowth of the 
extremity be found. 

Eight lambs were similarh' operated upon. By a transperitoueal 
approach, the left lumber sympathetic chain was removed. On account 
of our previous observations that prolonged venous stasis could of itself 
cause overgrowth of the limb, in three of these animals the external iliac 
vein was ligated and divided, in addition to the sympathectomy. In one, 
an attempt was made to create an abnormal arteriovenous communica- 
tion by anastomosing the femoral artery to the femoral vein. Those 
animals which reached maturity were sacrificed. Examination and 
measurement of the bones of Iiotli lower extremities have not yielded 
definite evidence of overgrowth of the left leg. 

Our experimental results have not been satisfactory. Apart from the 
difficulty of maintainmg young animals in good health under laboratory 
conditions, we have not succeeded in reproducing in them sustained in- 
crease in the circulation such as is seen in human beings following lumbar 
sympathectomy. To this we attribute our failure to obtain overgrowth 
of the e.xtremities. 


CLINICAL OBSERVATIONS 

In attempting to assess the merits of this procedure by oliservations 
upon patients, certain difficulties are encountered. The first is to de- 
termine why a limb, paralyzed by anterior poliomyelitis, fails to grow as 
rapidly^ as its fellow. It is by' no means clear just why this deformity oc- 
curs, nor does the problem lend itself to experimental investigation. Tiie 
rate of growth of an e.xtremity' is the re.sultant of many factors, Iioth local 
and general. In this problem we are concerned only with local factors. 
Most important of these is the inherent growth energy of the cells of the 
epiphyseal line. As long as these cells remain intact, growth will con- 
tinue. Only' by' their destruction can we cause cessation of growth. 
However, the basic rate of growth may be modified by a variety of factors. 
We have already demonstrated that certain pathological conditions can 
incrcasc'the rate of growth, — arteriovenous aneurysm, prolonged inflam- 
mations, and prolonged venous congestion. In the normal limb also it 
seems certain that there are acce.<-ory factors which stimulate the cells of 
the epiphy'seal line to grow at a rate which is .somewhat greater than the 
ba sic rate due to the inherent growth energy. Irom iirolongcd observa- 
tion, it is our belief that there are at least two such factors: first, the 
stimulation which comes from contraction of normal muscles: second, the 
stimulation due to a normal blood supply. In poliomyelitis both of tlie.se 
accessory factors are diminished or absent. The [laralyzcd muscles caii 
no longer provide the stimulus which accom]):ini(*s normal musetdar activ- 
ity. Either from lack of use of tlu' limb or from some obscure disturh;nicc 
of vascular control, the circulation is .subnormal, as evidenced in- the cold, 
blue c.xtrcmity. Lacking these stimuli, the crowth of the limb .-ub-ide- to 
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a rate wliidi is (Icpi'iidcnl upon I lie basic g,„\vl|i ciicrp^y of the cells of llio 
('pil)liysc;il line, and hence I Ids liinh.ijrows more slowly Ilian I he normal limb. 

Assmnin.u: lhal (he diminished rale of j;row(h of an (-xlnanily 
paralyzi'd by poliomyelitis is (he basic Rrowlh rate of (he efiiphyseal line, 
and (hat it lacks the enhancement due to miisele action and ade(|nato 
blood supply, it is ('vident that any attempt to compensate (his shortness 
by tlu' increased blood sujiply which follows symjiat hectomy is depi'iident 
111)011 the restoration of only one of the normal stimnli. Mven thonpdi the 
incn'asi* in blood supply is ureat and results in ;i \'aseular supjily far in 
excess of normal, (he resultant growth rate may still be less than normal if 
paralysis is ('xtmisive. ( nder such circumstances, the increased fiirowth 
rate due to liyperamnia may not be suflicient to conija'iisati! coinjiletidy 
for tlu' diminution in growth which results from lack of the stimulus of 
actin' muscular contraction. 

hollowiiifi; sympathectomy, threi' effeets upon the {growth of the 
paralyzed leji; are possible: 

1. 'I’Ik' increase in the rati' of growth may not be suflicient to result, 
in a completely normal rati' of ^rowth. In this ease, the limb furows more 
rapidity than before the operation, but the rati* is still subnormal; hence, 
short iK'ss continues, but less rapidly than formerly. 

2 . 'J''h(' increase in rati' of frrowth ma^' lie suflicient to make the limb 
grow as rapidly as the normal limb. In (his ease, while the shortness 
which existed at the time of operation remains unehanged, no further in- 
crease of short lie, ss oecur.s, as would otherwise bi* the case. 

3 . The increase in rale of growth may bi' suflicient ly great to result 
in more rapid growth than (he normal limb. In this case, the shortnes.s 
will steadil}’’ iliminish during the whole of the jieriod of growth. It is even 
conceivable that the increase in rate of growth might be so great and might 
be continued over so long a jieriod of time as to eause the short limb to 
become longer than the normal limb. This, however, has not yet 
occurred in our exi)erience. 

From the considerations alread.y exjiresscd, it is evident that the 
extent of the paral3^sis of (he involved limb will greatlj" influence the result 
of sympathectomj'- upon the growth rate. If the paral3^sis is extensive, it 
is unlikely that the increase in circulation will so enhance growth as to 
cause diminution of the shortness which alreadj’’ exists. The loss of the 


stimulus to increased growth which comes from normal muscular activity 
is too great to be completel}'- o^’ercome by the stimulus of increased 
vascularity. On the other hand, if the paralysis is less extensive, actual 
diminution of the shortness may bo expected, especially if the operation is 
performed early in the patient’s life. 

, It is obvious that the age at which the sympathectomy is performed 
'.till exercise a profound influence upon the ultimate result. It is only 
v.yduring the period of growth that any influence can be brought to bear 
' • 'iflofl the rate of growth. Therefore, the earlier the child is operated upon, 
will be the idtijnate effect. 
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A further factor M'hich we have found of importance is the necessity 
of performing an operation which will result in permanent increase in 
vascular supplj’" to the Hmb. Our earUest operations were ramisections 
after the method of Royle. In a fair percentage of these, the immediate 
effect of sjnnpathectomj" was a marked increase in vascular flow, but, 
after the lapse of several months, this effect subsided to the condition 
which existed prior to operation. We have reoperated upon three 
of these patients, performing a ganglionec- 
tomj’- at the second operation. In each case, 
immediate increase in the vascular flow oc- 
curred and has re- 
mained unchanged 
to date. We are 
stronglj’- of the opin- 
ion that for this 
particular problem 
ramisection is not 
the operation of 
choice. The opera- 
tion should alwaj’s 
be ganglionectom}'. 

CLINICAL CASES 

In the five j'ears 
which have elapsed 
since the publication 
of the report of our 
first case, seventj' 
patients with short 
legs due to poliomj’e- 
litis have been oper- 
ated upon by our as- 
sociates or ourselves 
in an attempt to en- 
hance the rate of 
growth by lumbar 
sympathect om 3 '. 

e have recentlj' re- 
viewed fort 3 *-six of 
these ca,«es, and our 
present summarj' is 
based upon this fol- 
low-up (66 per cent, 
of the total number 
of patients operated 
upon). 
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Fig. 1-A 


Fig. 1-B 


Fig. l-.\; L. G., .\pnl 102S. Before ramisection .‘Short- 
ness of left leg compensiteti oy 1 1 -inch block 

Fig. 1-B L. G.. Mav 10,31. .Sii years after .=nccossfu! 
ramisection. The block shown m I j- j ,io„. rai=es tlie 
left side of the i>elvi« one incli. 

Note: Tiiese ami suceeciimg illu-t rat ions arc reorrHlhcr-.’ 
from jiliotogniplis taken witii tl.e Jiatients stamiiiig Ivcii- ii 
screens of threads accunitely s;iace<l two inches air'-j 
The black .spits on the skin m::rk the p'^itions of t’ 
anterior-superior spines. Tiie interspinons lines i.ave . 
dr.iwn on the photographs to nccentu.ate the ha-i’J- of jt 
anterior-sui'erior sjnncs. ) 



I' '«• 2-A Ki(i. 2-H 2-0 

E. K., April im Bo- K. Ortohn- I'.m. E. H., Xovcmljcr lO.'M. 

fore nuiiiscctioii. Short- 'riircc and onc-lmlf years One year after KoiiRlionce- 
ncss of left leu eoinpen- after ramiseetion. Short- toiny. The same l)Iock 
sated I)y 2j;>-iiieh l)loek. ness of left le/x now eoni- shoun in I'i/;. 2-B now 

pensated l)y a 2-ineli l)loek. elevates the loft side of 

the jielvis one inch. 

The fir.st and inosl iin])ort;int outcome of our review is the demonstra- 
tion of tlie fact that lund)ar .s3'mi)athectomy can ai)]n’eciai)l3’' enhance the 
rate of growtli of a leg wliicli i.s .sliort as the re.sulf of infantile jjaralj’^si.s. 
It is our impre.ssion that a .succe.ssful lumbar .symj^titheetom}’’ — i.c., one 
which results in a sustained increase in circulation — alwa3\s causes ac- 
celeration of the rate of growth. In not eveiy case can this be proved, 
since even the enhanced rate of growth maj'^ still be subnormal in rate. 
Tho.se cases, however, in which shortne.ss is apprcciablj^ diminished present 
clear evidence of the beneficial effect of the 0])cration. A situation which 
was causing progressive shortness is changed to one in which the involved 
extremity grows more rapidly than the normal leg and hence diminishes 
the shortness which already exists. In a less striking fashion, those cases 
in which the progress of the shortness ceases also demonstrate the value of 
the operation, since in them growth of the invoh^ed extremit}'" has been 
increased sufficiently to keep pace with the normal limb. 

A few case reports will serve to emphasize the fact that lumbar 
sympathectomy can greatly enhance the growth of an extremity. 

L. G. was the first patient operated upon. Her condition was reported in our 
previous paper. She was ten years of age at the time of her operation. Her attack of 
infantile paralysis had occurred eight years previously at the age of two 5’ears. The left 
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leg was one and one-haK inches short at the time of operation. There was extensive 
weakness of many muscles, although no complete paralysis. The operation was per- 
formed on April 25, 192S. She reached her mature height at the age of fifteen and has 
not grown materially since. In the two years which followed operation, the shortness 
diminished to three-fourths of an inch and, at fifteen years, the shortness was one-half an 
inch. The patient is now seventeen years of age and her leg is one-half an inch short. 
She walks without a limp and without a lift in her shoe, although she had a limp prior to 
her operation. (See Figures 1--4. and 1-B.) 


E. E., aged six years in 1930, had suffered infantile paralysis during her first year. 
On admission to the hospital, examination showed extensive paralysis of the left leg, 
varus deformity of the left foot, and two and one-half inches of shortness. The foot was 
stabihzed by a Hoke arthrodesis and a left lumbar ramisection was performed. Tluee 
and a half years later, the shortness was two inches and the vascular effect of the rami- 
section had subsided. Lumbar ganglionectomy was, therefore, performed. This re- 
sulted immediately in the usual marked increase in circulation which has been maintained 
to date. One year after her second operation, the shortness was reduced to one and one- 
half inches. (See Figiues 2-.A., 2-B, and 2-C. > 

D. F. aged twelve years in 1930, had passed through an attack of infantile parah'sis 



at the age of three years. 
On admission to the hos- 
pital, examination showed 
extensive paralysis of the 
muscles of the left leg 
(especially those below 
the knee), drop foot, and 
one and one-half inches of 
shortness. Left lumbar 
sjTnpathectomy was per- 
formed November 24, 
1930. The increase in 
circulation has been main- 
tained to date. Three 
years later, the shortness 
was reduced to one-half 
an inch. The foot has 
remained warm and dry. 
(See Figures 3-.\ and 
3-B.) 

Important and 
striking confirmation 
of the fact that lum- 
bar .sympathectomy 
will enhance the rate 
of growth of growing 
legs has been obtained 
by examination of 
those children who 
were treated for 
Hirschsprung's dis- 
ease by left lumbar 
sympathectomy. In 


D. F., Xiivcml'cr 1930. 
Before s.vmpathectomy. 
Shortness of left leg con - 
pensated by 1 ’-_.-iiieh 
block. 


D. F.. NovemlKT I9.'i'>. 
Thnv ye;irs after .s\Tiii>;i;I.ec- 
toaiy. The srm.e bl'tck fhca-n 
in 1 ig. 3-A no'.v elevates r].e 
left saieoi the jv-B'is an inc}- 
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our previous paper, we reeorded and il- 
iitslraled hefJiiliniiig over/^rowfli of ihe 
Ief( !(•>; (one-foni'lli of an itieli) seven 
niontlis after left Inmhar s^'nipafhce- 
(oiny had la'en performed for Ilirseli- 
spnmg’s fliseasc’. 'I’liis child has since 
died from causes not related to lier 
primary disease and so is not available 
for reex'am illation at lliis time. How- 
ever, .amonj: the seven patients who 
have lieen treated for Ilirsehspnmg’s 
disease at the Hospital for Sick Children 
in the last eiglit years, there are three 
upon whom the unilateral (left) lumbar 
gangUoiu'ctomy was jierformed. (The 
remainder were operated ujion on hotli 
sides.) IC.vamination of these three 
eases shows overgrowth of tlie left leg in 
each instama*. Tlu' amount of over- 
growth is as follows: 1C d\, a ho}', now 
six yi'ars old, has three-fourths of an 
inch of overgrowth four years after left 
lumbar symjiatheetomy (Fig. -i); J. S., a 
girl, now four and one-lialf years old, 
has one-half an iiudi of overgrowth one 
year afl(>r left lumbar .sympathectomy 
(Fig. 5); in the third ease, that of a boy 
now (*ight 3 ’ears old, there i.s one inch of 
overgrowth five years after left lumbar sympathoctom 3 ^ e ha\e not 
been able to obtain a jihotograph of this patient. 

OnSKHVATlONS OX FOUTV-SIX CASES IlEVIEWED 

The fort 3 ’’-six patients whom Ave were able to reexamine constitute 
66 per cent, of ihe number ojjcrated upon. Our failure to review a 
larger number is due to difficulties of transportation. Maii}'^ o t lese 
patients live in outljdng parts of the Province, several hundie mi es 

from Toronto. . , , 

In twenty-one (46 per cent.) of the patients reexamined the short- 
ness had become less in amounts varjdng from one-eight i o an me 
one inch (Table I) . In two cases the shortness was diminished by one- 
eighth of an inch; in six cases, by one-fourth of an inch; 
by one-half an inch; in four cases, by three-fourths of ""'Y'Jf'Vime of 
two cases bv one inch. The average age of this gioup at the t 
:;e..atr Skt a„d oae-ha,f years. The time ha e^psed 

fLa operation to the period of review varied from ™ 

;%ar. The amount by which the shortness is diminished is n ] P 
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R. T., six ycar.s old in Tlie 

left leg i.s now tlirec-fin.'ii tcr.s of jin 
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tion to the time which has elapsed since operation. Sometimes, how- 
ever, the rate of growth is verj' great and the shortness is diminished 
by three-fourths of an inch in one year. In one case, the shortness was 
diminished bj’’ one inch in one j'ear. Much depends upon the rapidity- 
with which the child is growing. Since children tend to grow rapidly 
at two periods, operation at these times maj' be followed quickly by 
striking change in the amount of shortness. It is 
particidarl}^ significant that in this group the effect 
of s 3 Tnpathectom 3 ’’ upon the vascular tree was 
permanently maintained in ever}" case except one. 

In this patient the shortness has diminished bi* onlj' 
one-eighth of an inch. 

In eight cases (17 per cent.) in which lumbar 
s}mipathectomj" was performed, the amount of 
shortness present at operation has remained un- 
changed. In other words, the progressive short- 
ness has ceased. The rate of growth of the e.x- 
tremitj" has been enhanced sufiicienth' bj' the 
operation to equal the rate of growth of the normal 
limb. This ma}" be fairl}" regarded as a definite 
beneficial effect from operation. The average age 
of this group was nine j^ears. In one of these 
cases, the increased vascularitj' definite!}’ was not 
maintained; and, in three others, the effect was 
slight. 

These two groups represent the definitely ben- 
eficial results from operation and constitute 63 per 
cent, of the cases reviewed. 

In seventeen cases (37 per cent.), theshortness 
progressed in spite of operation. The average age 
of this group was eight years. An e.xtremely im- 
portant observation in connection with these ca.^^es 

is the fact that in twelve (70.5 per cent.) the vas- left leg is one-half 
, - 1 • , 1 - „ 1 t --in inch longer than the 

cular increase which followed sympathectomy was right as a result of left 

not maintained. lunihars>-mpathectomy 

for Hirschsprung's dis- 
ease one year before 
COMMENT the photograph was 

The most important observation which arises 
from a review of these cases is that, if the effect of .synipathectoniv upon 
blood flow is maintained jicrnianently, the rate of growth of theextremitv 
will be enhanced in a high percentage of ca.^es. Thus, if we eliminate all 
the cases in wiiich the sympathetic effect was not maintained, we have left 
twenty-nine cases. In twenty of these cases, the shortnes.-- (limini-iied : 
in four, the progre.^sive .shortness ceased: and, in five only, the short nes-- 
increasod. Therefore, in this group in wiiich the .'ymjiathetic effect 
was maintained a beneficial effect upon rate of grown Ii oeeiirred in S'2 
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Tin: l,i;(i IN I'liitT) -S ix f^\sI;s or ANTr.itioii I’omo.mvi'.i.itis 


Bcsiill No. (if 

.\vci:ii;c 

t'li.soiil.'ir Effect 

( ’.•l.‘-TS 

Ace 

.M.'iiiif.'iiiicd Lost 

S!ioi'(iiP.‘''.‘! (liiniiiislicd felldU’ini: (i[icr:if ion .... L'l 

S.~i yr:irs 

20 1 

Sliorliip.'^.s l omniiu'd ns :it tiinc of opemtion . . S 

t).0 y,.;iis 

7 (sliKlit I 

Sliortiio.y.s coiitiiHK'd to innense follewiiii; 
opcnitinn 17 

S.n yc;ir.s 

in 3) 

r, 12 


])or ocnl., or in t wciil y-four out of I wciity-iiinc rases. (Sei* 'J’ahlo II.) 

Surress in s('rurint^ a permanent efi’eet upon tiu* v.asrnlar sj'stom is 
obviously of f>;reat importance. 'I'o be of most value, the iiuMTasod 
blood flow mnst rontinne dnrine; thi* whole /^rowinff period of theehild — 
a math'r of si'veral years. Onr early ramiseetions in manj' instances 
failed to maintain the central vasenlar response. Ganglionectomy is 
better in this ri'speet, but ev(>n following this operation we have had 
several eases in which the vascular increase has not bt'cn ))ermanently 
maintained. 'I'lie eausi' of this occasional failure is not clear, for the 
oiieralions wore all similarly j)erformed. 'fhe ganglionated lumbar 
chain was removed from the jioint when* it enu'rges from the crura of 
the diaphragm to the jioint where it disappi'ars in the i)elvis. The 
material removed was submitted to histological e.xamination. It is 
Icnowji that one failure was due to inability to find the trunk. 

Examination of these patients reveals that the cases most favorable 
for obtaining a definite diminution of shortness are those in which the 
paraf3^sis is moderate in degree. In cases of extensive jxiralysis, es- 
pecially those in which all of the muscles of one leg are paral3’'zcd, it is 
not likely that actual diminution of such shortness as exists at the time of 
operation will be obtained. At most, the progressive shortnc.ss will 
halt. Even this result is important. 


TA13LE II 

Beneficial Effect upon SiionTNESS When 
Sympathetic Effect Is Permanently Maintained 


Result 

V’’ / 

No. of Cases 

Per Cent. 

a. 

20 \ 


oiiortncss curninisiicu • 

4 / 


ouortness rcnifl-ineci iis tiu tiiiic vi uiyviciojuji 

5 

18.00 

Shortness continued to inciease lonownit; upi-iiitiuii .... 
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COXCLHSIOXS 

1. Prolonged increase in the blood supph^ to the lower extremitj* 
of a growing child can result in acceleration of the growth of the in- 
volved extremitj'. 

2. The increase in blood supply which follows lumbar sympathec- 
tomy is capable, also, of inducing acceleration of the rate of growth. 

3. The shortness which follows paralj'sis of the lower extremity 
from poliomyelitis is due to the loss of accessorj* factors which normally 
enhance the basic growth rate of the epiphj'seal line. The knoB-n 
factors are the contractions of normal muscles and the maintenance of 
a normal blood supph^. 

4. Under appropriate circumstances, lumbar s 3 'mpathectomy will 
diminish the shortness due to poliomj'elitis. 

5. The factors favorable to a good result are: 

a. Paralj'^sis limited to one lower extremitj'. 

b. Paralj^sis moderate in degree. 

c. Earl 3 '’ operation, — at the age of si.v years, if possible. 

d. Use of gangUonectom 3 ' rather than ramisection. 

e. Maintenance of the increased vascularit 3 ' which follows 
the operation. 

REFEREXCES 

B.\cq, Z. M.: The Action of Abdominal Sympathectomy on the Growth of the Albino 
Rat and the Weight of the Genital Organs. .4m. J. Physiol., XCV, 601, 1930. 
Bisgard, J. D.: Longitudinal Bone Growth. The Influence of Sj-mpathetic Deinnerva- 
tion. .Ann. Surg., XCtTI, 374, 1933. 

Harris, E. L: The Effect of Lumbar S\-mpathectomy on the Grou-th of Legs Shortened 
from .Anterior Poliomyelitis. .A Preliminarj' Report. J. Bone and Joint Surg., 
XII, S59, Oct. 1930. 

Horton, B. T.: Hemilijiiertrophy of Extremities .Associated with Congenital .Arterio- 
venous Fistula. J. .Am. Med. .Assn., XCVIII, 373, 1932. 

Pe.arse, H. E., Jr., and Morton, J. J.: The Stimulation of Bone Growth by Venous Sta- 
sis. J. Bone and Joint Surg., XII, 97, Jan. 1930. 


VOU XVIII, NO. I. JANVAnV 1D3<: 



OSTl- OSYNTIIlvSIS IX SPINAL TUBERCULOSIS * 

in- JACQfKS CAIA-K, M.J)., nKKCK-I'LAr.K, ri{AN-CK 
AND MAltCKL CAIA.AM), M.I)., llllIICK-rLACi;, riJAN'CH 

Ti{.\Nsi,.\Ti;i) i itoM Tin: nir.Ncit nv .\t..\N- ii. toi.d, r.it.r.s., i,f)NTK)N-, KNcin.vNi) 

I lu' ('Volution of Pott s disease lasts a little more than three years. 

1 lironiihout this period, the pati(‘id must n'maiii reel irn hen t, rigorously 
immobilized upon tht* plast(*r bed which is di'serilu'd later. ^Fhe treat- 
ment is strictly conservative. No oper.-itive attack upon the focus of 
disease' is evi'r practise'd. 'J'hrouiihoiil llu' whoh' course of recumbent 
treatment, the a:reates( care is (ak('n to indiici' orf hop.'iedic correction of 
deformity. In this n'spt'ct, lumbar disease contrasts strikingly with 
dorsal disease. 

Lumbar Pott’s disi'asi' is ('asy to corn'ct. 'I'he lumbar vertebrae arc 
normally somc'what prc.ssi'd tog('th('r posp'riorlv, owing to the lumbar 
concavity, and, tlu're'foia', have' a te'iieh'ncy to spontaneou.s intrafocal 
correction. I'urtlu'rmore', lumbeir lordosis close to the' focus of disease 
is easy to achieve', lhaidcs to the' normal hyjH'rextensibilily of the lumbar 
.spine. Hyperlordosis is atleiine'd, upon the' orthojiaedic table, by placing 
the patient prone' and tlu'u simpl.v lowering a central supi)ort. While 
the ])ati('nt is in this position, the' ))last('r bed is made. (See Figure 1.) 
Throughout the whole course' of tre'atment, the jjatient lies upon this bed, 
which is renewed ('very three months. 

This method is not apiilieable, however, in cases of donsal disease. 
If the b('(l were' made in this w:iy, one woidd obtain onl}' a lumbar lordosis, 
and would fail to attain hyi)crextonsi()n immediately above and below the 
focus of disease. Such lumbar lordosis would be object ionable in that it 
would render the dorsal gibbus more ap})ar('nt. Accordingl}', the j)atient 
is placed in the ventral position upon the orthojiaedic table, but the central 
support is raised in order to i)revent the development of an}'’ lumbar 
lordosis. A wedge of cotton-wool is now ])laccd upon the back, at the 
level of the vertebra just above the di.seased area; the higher the disease, 
the thicker the wedge. The object of this is to j^roduce lordosis immedi- 
ately above the focus of disease. Plaster is next modeled on top of the 
cotton-wool and to the back below this level. The cotton-wool is taken 
away, of course, before the patient is placed upon the plaster bed. 

What are the indications for vertebral osteosynthesis in these 
conditions? This procedure should be carried out only at the end of 
treatment. If the operation is peidormed earlier, it interferes with the 
process of consolidation of the posterior segments of the vertebrae, ■eyhich 
is a factor in intrafocal correction of deformity. Moreover, expeiience 

I ■ * Presented at the Spring Meeting of the British Orthopaedic Association, Berck, 

' jTrance, April 27, 1935. 
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has proved that premature osteosjTithesis does not shorten the duration 
of the disease, nor enable the patient to become ambulator}- any earlier. 
It delays the evolution of the disease, but does not arrest it. It does not 
prevent increase of gibbus, formation and persistence of abscess, or para- 
plegia. In A-iew of these facts, it is obi-ious that osteos}-nthesis should 
be practised only at a late stage, when the evolution of the disease has 
come to an end, and some months before the moment at which, according 
to classical conservative procedure, the patient would be allowed to begin 
to walk again. Osteos}-nthesis by means of a bone graft plays the part, 
then, of a protector, an internal orthopaedic corset, and a safety bolt, and 
it may aid in the cure by acting as a recalcihdng agent. 

The operation is carried out under local anaesthesia, by infiltration 
of aU the tissues in the dorsal region. When the graft is taken from the 
tibia, the whole operative area is encircled and the nerve supply is blocked 
as it enters the nutrient foramen. 

Our technique consists in the application of two short grafts, limited 
to the focus of disease and not extending to the vertebrae above and 
below this focus. Two rigid grafts, placed lateral to the spinous processes, 
are employed in the case of lumbar disease, and two supple or semisupple 
grafts in the case of dorsal disease. These grafts are applied after section 
of the spinous processes and roughening of the laminae. 



Fig. 1 


Gall.^nd■s orthop.awlic tabic, showinc patient in position for the application of tiic . 
lumbar plaster bed. 
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Why do \V(' use shorl grafts, liniilcd lo llic imiiK’diah' nroa of di.s- 
('as('? B('caus(' ('Xpcrimcnial sltidy of the mechanics of the condition and 
tlui ol)scr\-ation of anatomical spccinnms have shown that the f'rnft never 
fracture's, unde'rfiocs absorption, la'conn'S dccalcifie’d, or l(’nf!;thens, except 
at the lev('l of the focus of disease. Accidents of this kind are never 
ohserve'd above or la-low this area. It is evident, then-fon^, that hoii}’^ 
mate-rial must be- deposited in maximum ame)unt at this leive-l only. 
Flirt he'rme)re', the- lon^j^raft is objee-tionable-, in that it hinde-rs the elevelop- 
ment of e-omi)e-nsatory e-urve-s al»ove ami beleiw the- dise-ase-el A’e-rtebra and 
jire-ve-nts e-ompensatory chanixes in the he.'dihy interve*rle4)ral discs, 
d'hore- is alse) the- etanuer that it may act as a rigiel Icve-r anel thus serve to 
multiply a (le-xional strain whie-h is at all time-s elisaelvanta,u;ea)us. 

Sia-cial tools whie-h are- useel in our opi-ratieens ineduele- tlm elect ricallj'- 
elriven saw of ele .Marte-l, (hdland's apparatus for fixinu; the- le-.c; during the 
sojiaration eif the graft. ( )mbreel.'inne*’s chise-l (use-el in fre-shening the 
spineius jirea-e-sse-sb llue-’s chisel, anel e-urve-d gemge-s feir roughening the 
laminae in the dorsal jiart of the- spine-. 

Notc.; Tlic (liscu'^siim of ol tier pluisrs «if the siiUjfct jilso iiifltidcd in Uii' prcsoiitiition 
at the M(‘ctinf: will jippcar in :i .sahM-eiumt issue of I'ltr Juitriinl. 
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ARTHRODESIS OF THE HIP FOR COX A LOT A IN CHILDREN * 


BY AXDRE RICHARD, M.D., PARIS, FRANCE 
Surgeon of the Paris Hospitals 
Surgeon-in-Chief of the Maritime Hospital, Berch-Plage 

TRANSLATED FROM THE FRENCH BT ALAN H. TODD, F.R.C.S., LONTJON, ENGLAND 

A certain number of children can be cured bj' orthopaedic and cli- 
matic treatment, if this treatment is instituted earh'. 

The number of “cures’’ has been reduced bj' the differentiation of 
Legg-Calve disease and a number of other non-tuberculous conditions, 
and the number is still further reduced, if the various bacteriological tests 
for tuberculosis that are now available are rigorously applied. 

By the term “cure” one should mean that the disease is arrested, 
suppuration has been prevented, the articular surfaces are unaltered in 
shape, and the mechanics of the affected joint are unimpaired. Further- 
more, the joint should function painlessly, and there should be no relapse. 

In the case of a child in whom the process of natural cure has not 
resulted in ankjdosis in good position or useful function at the joint, the 
coxalgia should be cured, and the solidity and painlessness of the joint 
should be insured b 3 ' the performance of arthrodesis. 

When there is considerable destruction of bone, it is unnecessarj’ 
to wait for anj^ great length of time in the hope that good function will 
ultimatelj' be regained; nor is it essential to wait until the local patho- 
logical, process has come completeh* to an end. Operative treatment 
need be delaj-ed onh' until the general health of the patient has been 
improved bj* immobilization under favorable climatic conditions (cspeci- 
alh" bj^ residence at the seaside) and until the stage of bacillacmia is 
thought to be past. It is important, also, to satisH oneself that there is 
no abscess present which would be encountered in the course of operative 
interference. 

Since the greater trochanter does not ossif\' until eleven j-ears of age, 
a graft should not be implanted in the trochanter of a child, but in the 
upper part of the femoral shaft. However, both in children and in adults, 
the author prefers not to use a graft, because this material dies and is 
liable to be absorbed a long time before it has been rcos.'ificd and has 
become solid. The technique used is that of the ‘‘ poiil-lcris", described 
by the author in 1932*, which has-been adoiHed by our Italian colleatmes, 
Raffaele Zanoli and Ugo Camera, under the name of pontc-lavntmn'’. 
This operation does not involve the use of a bone graft in the ordinaiA- 
.<=ense, but, rather, a thin hn'cr of the outer table of the iliac hone and its 
periosteum. This layer is left firinh* attacheil to its bon.v ba-^e or oriain. 

* Pivsentod .at tlic Sprinc Meotina of the Briti-h O.-thopaf^iir .V'-'OcLation, P^- ret;. 
France, .\jiril 20, 193.'). 
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1)U( is hi'iit ill :i Iiilijiiclikc m;uuu*r, ntul ils tip is (lien (Muhodclod in a split 
in:\d(‘ in tin* trochanter. If the hip is in a faulty position which cannot 
be corrected by tnanipulal ion tiinler atnu'sl hesia, a sid)trochanteric 
osteotomy is also ])erformed. 'I'ln' hip is immobiliz('d in a ]ilaster cast 
which n'aehes to the knee. 'I’he author uses the orthojjaedic operating 
table, d('signed by Lance, which permits the application of the ))lastcr 
imnu'diately after tin* operation, without changing the patient’s position. 

L’oiir months after tin' operation, the ])afienf is allowed to walk. 
Aflei' a furth('r [leriod of si.v months, during which the bony bridge under- 
goes consideralde hypertrophy, the patient is .allowerl to walk freely, 
without a))parat\is of any kind. 

'rhe imnu'diate n-sults are good. 'I'he gait is confiflent and easy, 
and tlu' jiatient is free from pain. 'I'he residii.al limp c.'in n(;V(;r be wholly 
disguised, but the patient learns to mask it by compens.atory movement.s 
of the j)elvis and of the knee. The e.arliest cases in which this procedure 
was uscal date from I02ti. and the l:it<‘ results show that relapse does not 
occur aftc'f an arthrodesis which effect ii.ally immobilizes the liip. 

1. Riciiaui), .Asiiue irr Li.ium, Ituliraliens ct tccliiiifiin'.-^ di; I’arthnxlt'.'C pour 
co.v.'ilgie. .1. (Ic Cliir., XX.XIX, 1, ID.T’ 



TREATMENT OF QUIESCENT TLOIOR ALBUS AND PSEUDAR- 
THROSIS OF TUBERCULOUS ORIGIN IN CHILDREN * 

BY A. DELAHATE, M.D., BERCK-PLAGE, FRANCE 
From the Maritime Hospital, Bcrck-Plage 

TRANSLATED FROM THE FRENCH BY ALAN H. TODD, F.R.C.S., LONDON, ENGLAND 

For the past seven 3'ears, at the ^Maritime Hospital in Berck, on the 
Sertdee of Dr. Richard, efforts have been directed toward the improve- 
ment of the teclmique and end results in cases of tumor albus of the knee. 

A fairlj’ large proportion of these cases are of five to six years' dura- 
tion. When imtreated, or treated on conventional lines, these patients 
are left at the age at which resection is appropriate with very real dis- 
ability, wliich has a tendenej^ to increase in severitj'. 

In certain knees, the disease appears to be arrested, but the patient 
is left with a movable, unstable, painful pseudarthrosis which is a fre- 
quent source of pain and of relapse. Slight deformities become greater, 
and give rise to serious consequences, in spite of the conscientious applica- 
tion of all the ordinary accepted principles of treatment. Prolonged 
splintage does not suffice to prevent this unfortunate result. 

Correction of deformitj" b}' manipulation alone, or by osteotomy, is 
merely palliative and does not overcome the mobility at the joint, which 
is the fundamental cause of the repeated and late relapses. Long ago, 
Broca showed that intra-epiphyseal resections were unreliable, as far as 
their end results were concerned, and we, too, have found that even the 
most careful operations, performed upon epiphyses that are still soft and 
growing, are liable to be followed eventually by serious deformity. 

In the hope of overcoming this difficulty, various workers have 
adopted entireh^ different principles of treatment. Vignard and his asso- 
ciates have tried enucleation and filling of the epiphysis, while Robertson- 
Lavalle and others have used transepiphyseal grafts. The results of these 
procedures have been so uncertain, that we have made no regular use of 
the methods. 

The striking success of arthrode.'is of the hip in cases of co.xalgia ha^ 
encouraged surgeons to try to apiily a similar iiroccdure to cases of quies- 
cent tumor albus of the knee. The method is also applicable to cases of 
old and severe pseudarthrosis, e.'pecially when, because of the patient's 
age, a standard resection of the knee is impossible. 

There arc available several different mcthotls of iiuhicing fusion in the 
slowly dcvclojiing forms of disease in the knee, sueh as the unstable, pain- 
ful, movable knee joint. 

Intra-articular arthrodesis by transepijdiyseal bo:ie-i»egaiiiir (the'ela-,. 
sieal method of Lexer, Tufiier. and Dineei has bv Rieha’-.' ‘ 

• Pn'sontotl :it thu Spriru: Moctin" tif tb*' Ori}Mju*xiir P- 

I'ninco, April 20, 193r». ^ ’ '*■ 
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.nnd lias often been employed by bini in older eliildren. After removal of 
th(' artieiilar eartila^-es, a ri,l^i<! jiraft, taken from the tibia of the healthy 
limb, is driven oblitiuely through tin* <'piphyses. d’he results obtained by 
this very simiih* metliod are ji:ood. However, the method should be ro- 
strieled to eases in wliieli (here has br-en no piross destrnetion of the 


epij)livses and in which reealeifieation has very largely taken jilaee; 
it should, moreov('r, be eonlim'd to the dry forms of the disease. In 
sjuto of these jireeautions, the graft sometimes becomes absorbed and 
breaks in tlu' space indua'cn the femur ami the tibia. 


i]u.\la-('))iphys('al arthrodesis by mejins of peripluu'al grafts, after (ho 
manner of Dupny de I'renelh*, also gives good results. Sev(‘ral series of 
fa ^■orab]e statistics J?a\‘e la’cn [>nblished, esfa’ciall}' bj' /t.'dian st/rgeon.s. 

Both of these methods .are opim to the objection that it is neces.sary 
to open the joint through tissues in which (he disease is bv no means 
extinct. 


In we jierfectcd a compi(‘l<‘(y <'N(ra-ar(ieuIar method of arthrod- 
esis, — namely, an(('rior femoro-patello-tibi.al arthrodesis. A long, .sup- 
l)Ie, curved graft, of ample thickness, is j-nt from tin* tibia of the health}'- 
limb and is fixed at ('ach end into two jnjtfdies in the femur and tibia re- 
spectively, while, at the center, it isslip))ed beneath two flaps cut from the 
anterior surface of (he patella. 

Since (he introduction of (his method, we h:iV(' employ('d it in more 
tlian thirty cases. At (he present time, we use it oidy in the more chronic 
forms of (he disease, and in children who are o\’er ten years of age. We 
have found that in younger children the deformity is lial)le to recur later 
on, in sjhte of the correct ai)j)lication of (ho graft at o])eration. 

Although sufficient time has not elapsed to warrant the drawing of 
conelusions, we do not believe (hat the ultimate growth of the limb is 
liable to be arrested. In orfler to avoid any po.'^sible trouble from this 
source, we prefer at present to perform (he ojieration only on children 
in whom ejjiphy.seal growth and o.ssification arc I’elatively advanced. 

The technique is delicate, bccau.se of the difficulty of taking the graft 
correctly. At first, tliere resulted .sci’cral cases of p.sendarthro.sis and of 
fracture of the graft, although the.se mi.shaps were easily remedied. There 
are certain devices whereby errors in technique ina}’’ bo overcome. For 
instance, if a graft proves to be too short, it may be divided transversely 
in the middle; one piece is tlien affixed to the upper margin of the patella; 
the other, to the lower. Zanoli emjiloys a very similar method, with 
success. Pic uses a long, pcdicled, tibial graft which he bends backward 
and attaches to the femur. The two methods can be employed in combi- 
nation. . . 

With or without modification, the operation is of value if used m 

well selected cases, and insures good consolidation. Abundant proof of 
the solidity of the knee has been forthcoming on many occasions. The 
most Typical case is that of a girl of fourteen with a severely paralj^zed 
knee, a much shortened limb, and such severe trophic changes that mtra- 
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epiphyseal resection was quite out of the question. An arthrodesis of the 
tj’-pe described was performed and, when examined two j'ears later, the 
patient showed an excellent result. 

At the age that we are considering, a certain nimiber of cases of 
severe tumor albus show arrest of active disease, with imperfect fusion of 
the bones and deformity. When the deformitj' is severe, the classical 
methods of correction are notoriously inadequate. For the last seven 
years, we have been eniplo3’ing a verj' useful method of obtaining the 
necessary correction, — namehq posterior capsulotomj^ bj' an anterior ap- 
proach. this means, it is possible to dimde the contracted posterior 
portion of the joint capsule at the level of the articular condjdes and to 
obtain complete extension of the joint, without interference with the bones 
themselves. We consider this to be the method of choice in the treatment 
of severe flexional deformit}' of the knee, whether simple or complicated. 
As a preliminarj’’ measure, it is ndse to carrj' out tenotomy of the ham- 
strings and the tendo achillis. When full extension has been restored, 
its maintenance can be insured bj- the performance of an arthrodesis. 

These various operative mea.sures now promde adequate treatment 
for forms of the disease which hitherto have been treated onh- with im- 
perfect success. 


I'.IV, 
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SURC;IC:AL TRl'.A'I'MlON'r OF .SAC:KOCOXAL(JIA=^ 

BY LOUIS ALLAIU), M.l)., BKlUMv-BLAOK, KBAXCK 
From till- ^fllriliml■ HospHol, J!i rrh-FInpr 


Siicrocoxnlgia is ran' in (li(‘ child, wlu) is morn liknly fo dnvnloj) jnxla- 
arlicular osteitis, oft(>n of tlu' hniii^fn type. 'I'lie treatment, is jirevenlive, 
with tlie object of avoidinji; arlicnlar involvement. On the other hand, 
sacrocoxalgia is frerpient in the adult. Fifty-four cases have been seen in 
the Maritime Hospital at B(*rck since KK^O. If a tubf'rculous lesion is 
present, the prognosis is grav(‘, but it may be considerably ameliorated by 
well directed tnaitnumt. 

To be ('fheient, treatnumt should b(‘ bi'gun in the earl.y jieriods of the 
develoimient of the ahection. Tlu^ iirincijih; of this therapy consists 
essentially of thorough and prolonged immobilization of the patient, 
under the most favorabh' hygicmiir conditions, in order to aid him in 
combating the tuberculous infection. 'J'hcse conditions are found in the 
marine heliotherajiy which is indispensabh' to these patients. Immobil- 
ization is oljtained by tiu* usual orthopaedic methods and, stilt better, by 
well directed surgi'ry. 

Sacro-iliac arthrodi'sis, in addition to tlu' biological influence of the 
graft, is also an aid to immobilization, d'wo iirocedures are commonly 
emiiloyed, — the arthrodesis by the ])eg or graft and the double extra- 
articular arthrodesis, as practi.sed by l^r. A. Richard, Sui‘geon-in-Chief at 
the Maritime Hospital at Berck. 

In the arthrodesis by the graft or peg, a solid graft, two centimeters in 
thickness and from six to sc'ven centimeters in length, is taken with the 
chisel from the internal surface of the tii)ia and is narrowed at one of its 
extremities. A curved incision along the crest of the ilium allows the 
exposure of the posterior ])art of the external iliac fossa. The point of 
entrance of the graft is then marked. This point is determined according 
to the indications of Fieri, — at four centimeters from the top of the pos- 
terosuperior iliac sjnne and at three centimeters from the external 
surface of the iliac crest. The drill is entered perpendicular to the surface 
of the ilium to direct the course of the graft, which passes through the 
iliac bone and the wing of the sacrum. 

\ For the double extra-articular arthrodesis, a solid graft, one centi- 
iheter thick and twelve to fifteen centimeters long, is taken and is cut 
ffito two pegs of equal length. A long curved incision, witli the concavity 
inferior, exposes the posterosuperior iliac spine and the crest of the sa- 
'"crum. After the marking and drilling, the bone grafts are placed in 
position from the spine of the ilium to the first two spinous processes of the 
sacrum. 

* Presented at the Spring Meeting of tlie British Orthopaedic Association, Berck, 
France, April 26, 1935. 
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To obtain from the arthrodesis the results which one should reason- 
abty expect, it is necessary’ to understand thoroughly the indications and 
to emploj’’ this method at the proper time, under well controlled conditions, 
and accordmg to a definite technique. 

It is ver3^ important that the field of operation be free from aU infec- 
tion, and it is for this reason that arthrodesis bj^ graft is not applicable 
except to localized forms of sacrocoxalgia, — that is, those situated in the 
lower portion of the sacro-Uiac joint. The double extra-articular arthrod- 
esis of Kichard is apphcable to all cases, for it gives increased securitj' 
from the technical point of -^dew. 

The operative pi'ocedure, however, is not the chief consideration; 
much more impoi'tant are the indications for its use. The arthrodesis 
should be performed earl}’-, but conservativelj*, — ^that is, the patient should 
alwaj’s be prepared for this operation bj' several months’ rest under the 
best climatic conditions. INIai’ine heliotherapy exerts a most favorable 
influence upon the defensive reactions of the organism against bacteri- 
ological infection which contra-indicates the operation. 

Arthrodesis should be performed only when the surgeon is sure that 
the operative area is free from infection and that no abscess exists. One 
should never run the risk of opening a focus during the operation. 

The postoperative care is necessarilj' prolonged. The general treat- 
ment and rest should be rigoroush' continued for six months after the 
operation. Arthrodesis is not a curative treatment; it is simpl}' an 
adjuvant of first importance and should not be considered as the onl}' 
therapeutic measure. 

In sacrocoxalgia with infection, it is absolutel}' necessar}' to obtain a 
thorough dramage of the lesion. The infected abcess should be given a 
thorough debridement. A deep, infected area drains imperfecth' and 
should be treated b}^ resection, — either bj' an atj-pical resection, according 
to the method of Ollier, or b}' a partial resection, according to the method 
of Picque. 

After the posterior iliac spines have been exposed, the posterior 
surface of the sacrum is removed bj' the chisel, thus exposing the articular 
area which is then evacuated according to the indications. This process 
frequenth' extends in front of the articulation and thus drains the collec- 
tion in the pre-articular space. 

Infection constitutes the most grave complication of sacrocoxalgia, 
but well conducted treatment — artluodesis performed at the opportune: 
time and according to the principles which have been explained — should 
prevent infection. 


xvni. xo. I. j.^n'iwry icsg 



CHRONK' O.STIOOMVMLITIH AHSOC'IATKI) WITH 

MALIGNANCY 

IIY MKLVIN* S. in;M)KI{S()N’, KOCIIHSTKIJ, MIXXK.SOTA 

.Src/iod nn OrllinixiniirSiirgrri/, Thv Mnj/i) ('linic. 

AXI) nOWAHI) A. SWAUT, WKl.CIt, WKKT VIUCrXIA 

I'l'llotr VI (htliiipiinhr. Siirpinj, I hr .\[iii/n /•'oiiiuldlion, li'nrhrxlrr, Miiinrxolii 

Mnlignaiit (■haniz:(' following: chronic ost('()in 3 ’clilis willi draining 
sinuses has been r('ef)gnixe(l for main- years, but tin? condition iias been so 
rare that many of tin* papers written have been r(!])orts of single cases. 
I liere seems to Inna* been mor(' intcrc'st in this snl)j('ct in the years ])rior 
to 1910 tlian there is at pn'sent, j)robably because the treatment of chronic 
osteomyelitis with draining simis('s was not as adecpiatc' then as it is now. 
Benedict’ reviewed tlu^ subject thoroughly in 1931. Of 2,-100 cases of 
chronic osteomyelitis treated at the Massachusetts Geiu’ral Hospital, he 
found twelve in which the osteonnaditis was associated with carcinoma. 
In each case the carcinoma was in the lower extremity. The tibia was 
involved in eight eases, the foot in three, and the femur in one. Benedict, 
like earlier authors, recognized two type's: the sui)erficial tumor, casil)" 
diagnosed, and the deei) tumor in which the carcinomatous colls line the 
walls of the cavities which are produced by the osteomyelitis. 

Of 2,39G eases of chronic osteomyelitis seen at The Mayo Clinic up to 
July 1, 1934, only five, or 0.208 jicr cent., were associated with malignant 
changes. Of these patients, one was a woman and four were men. The 
ages varied from fortjMivc to sixty-one j’-ears, averaging fifty-two and two- 
tenths years. Draining sinuses of chronic osteomyelitis had been present 
from twent 3 '^-scvcn to fortj'^-eight j'^cars; the average period was thirtj''- 
seven years. In four cases, the di.sease had followed acute ostcomj'^clitis; 
and, in one case, it had followed a compound fracture. In all of these 
cases there was a history of sinuses which had closed and then opened 
again at a later date, sequestration of bone, and other .sjunptoins charac- 
teristic of the behavior of chronic ostcomj'^elitis. 

The reasons given for socking medical advice after so manj'- years of 
chronic disability were much the same in each case, — swelling, increase 
in pain, hemorrhages, and more profuse discharge. The appearance of an 
abnormal growth within a few months before coming to the Clinic was 
the reason advanced in two cases. 

On examination, the typical draining sinus surrounded by scarred 
skin was seen in each case. In one case, a growth the size of a tangerine 
(6.2 centimeters) was found. In another case, an ulcerating area, four 
inches (10.16 centimeters) in diameter, which was the site of a cauliflower- 
like growth, was seen. In a third case, there was revealed a discharging 
sinus, the size of a silver dollar (3.5 centimeters), which had raised edges 
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Fig. 1 

Fibrosarcoma, grade 3 (X 215). 


and resembled an epithelioma. The fourth patient presented a draining 
sinus in close proximity to a swollen, tender ankle. This was the patient 
who had had hemorrhages. The fifth patient presented a foul-smelling, 
fungatmg, papillomatous mass. A foul odor was mentioned in two cases. 
In four of the five cases, the regional hmiph nodes were found to be en- 
larged and firm. Interference nith joint motion, which was the result of 
the osteomj^elitic proces.s, was found in two cases. In four of the five 
cases, roentgenograms showed the tjTiical irregular sclerotic changes 
always seen in chronic osteomj'ehtis. 

Examination of the urine and blood did not reveal anj-thing of im- 
portance. The Wassermami reaction of the blood was negative in four 
of the five cases. 

In the first two cases, amputation was at once performed. In the 
other three cases, a biopsy was done first. 

In four cases, the lesion was situated in the lower third of the leg. 
In three of these cases, amputation was performed at the junction of the 
middle and upper thirds of the leg: in the other case, a Gritti-Stokes 
operation was done. In the fifth case, in wliich the neoplastic process was 
near the hip joint, local excision was done, followed by cautcrizationYind 
the use of deep roentgenotherapy' and radium. A^ in Benedict s series, 
the lower extremity was involved in all of these cases. 

1 he pathological findings revealed: epithelioma, grade 1, in two eases; 
epithelioma, grade 2, in two cases: and, in the other case, fibro-areoma, 
grade 3, which was associated with squamous-cell epithelioma, crade 3. 
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Fig. 2 

S(iU!imous-c('Il epithelioma, Kiade 3 (X 95). 


This was the only case in our series in which .sarcoma and carcinoma 
were associated, and w(' wore able to find reference to onlj’’ two other 
cases in the literature. The patient in our case was a man who had suf- 
fered a comiiound fracture of the lower ends of the tibia and fibula in 1911. 
Chronic ostcom 3 ’^clitis had developed, and, as the patient lived near the 
Clinic, he was seen at intervals thereafter. The sinus was curetted twice 
and skin grafts were ajiiilied once, but they did not live. In 1933, the 
patient had a great deal of pain and, after two hemorrhages had occurred, 
a biopsj^ was done. This rc\'calcd fibrosarcoma, grade 3. The leg was 
amputated a week later. The stump healed, but, four months later, a 
large mass appeared in the groin of the involved side, which on excision 
proved to be squamous-cell epithelioma, grade 3. 

I Two of these patients received roentgen-ray and radium treatment 
postoperatively, and one received roentgen-ray treatment. 

An attemi^t was made to determine the results of treatment in these 
cases. Two patients, who underwent amputation in 1925 and in 1929, 
respectively, were well and had good functioning stumps in June 1934. 
There had not been any local recurrences or evidence of metastasis in 
either case. Each of these patients had an epithelioma, grade 1. The 
patient who underwent an amputation in 1924 died of chronic nephritis 
in March 1935. He had not had any further trouble with his stump or 
any extension of the disease to other parts of the body. He had an 
epithelioma, grade 2. In the case in which local excision of the tumor 
was performed in 1921, the patient died at a later date, but the cause of 
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death could not be determined. The neoplasm in this case was epitheli- 
oma, grade 2. The patient whose leg was amputated for mixed fibro- 
sarcoma and epithehoma in 1933 is in good health at the time of this report. 

COMMENT 

The rarity of the condition is e^■ident when it is seen that it was found 
only five times in 2,396 cases of chronic osteomyehtis. The long historj* 
of drainage of pus from sinuses antedating the appearance of the growth is 
similar to that reported by other authors. The disease has always been 
foimd to affect males more frequently than females, and this was true in 
our series. The lower third of the tibia was involved in four cases and the 
femur was involved in one case. While enlarged inguinal hmph nodes 
were palpated m the groin in three cases, the involvement was not proved 
to be metastatic. No other e%'idence of metastasis was found. In the 
case in which sarcoma and carcinoma were associated, the growth of the 
inguinal mass followed the amputation and was a distant recurrence. 

The reason for the growth of carcinoma in these ca\'ities and sinuses 
has alwaj’-s been in dispute. The theorj' which most commonly is ac- 
cepted is that the continuous drainage of pus irritates the skin to such a 
^ degree that mahgnant changes result. hy this should happen in so few 
cases is not clear. It maj^ be that the resistance of the skin of middle-aged 
r elderly people is lessened, so that irritation from pus, wliich would have 
^ -o effect on the skin of younger people, is able to initiate neoplastic 
, hanges. This conforms with the frequent finding of carcinoma of the 
iJ;’!kin among people of this age group. It is interesting to note that in four 
'*)f our five cases the lesions were near the ankle, and that in the twelve 
cases reported by Benedict the lesions involved the tibia in eight, the foot 
V in three, and the femur in one. It Ls possible, therefore, that the less 
fficient circulation in the lower end of the leg, particularly in people jiast 
middle age, and in scarred regions raaj' weaken the resistance to irritation 
and predispose these regions to malignant change. 

In the case in which both sarcoma and carcinoma were found, the 
reasons for tliis association and its significance are not known. Once the 
tendency to malignancy is present, the change is easily accomplished. 
It maj’" be that the factor which produced irritation of the skin also irri- 
tated the bone and each reacteil to produce malignancy. In this case, 
no external manifestation of new growth was eWdent. I his patient com- 
plained of pain in the ankle and bleeding from the craterlike lesion in the 
tibia. For manv vears, ho had had a stiff ankle vith a draining sinus 
nearbv, but the function of the leg had been good and ho had h.ad no 
trouble in getting around to do his work. 

It is evident then that every effort should he made to iiuhiee healing 
of draining sinuses. It seems likely that the ad\eni in rf't'ont years c)! 
more effective technical operative measures. lollowed by tre-atment stieh 
as the Orr treatment and the use of maimois ami their extrart-. undoubt- 
edly vill result in a le.ssening of prolonged dnnnaae and sub-e(;u..ut 
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malignancy. All simisc's having a foul odor and those in which hemor- 
rhage occurs and ])ain comes on for no ai)io!iren(. reason should he thor- 
oughlj'- curetted and the scrapings examined for evidence of malignant 
change. 

Once the presence of a n(! 0 ])!astic process has been established, ain])u- 
tation should bo i^erformcd immediatel.y, and followed by postoperative 
irradiation. 


(’ON(rLirS!ONS 

1. In cases of chronic osteom.V('litis cvciy effort should be made to 
cause draining sinuses to heal. 

2. If malignanc.v is suspected from the apiiearance of a ma.ss, foul 
odor, ixain, or hemorrhage, biop.sy .should be jK'rformed at once. If 
malignanc.y is found, anijudation should b(; done immediateh'. 

3. It is advisable to follow the amputation by treatment with deep 
roentgen rays or radium. 

1. Bknkdict, E. H.: Gircinoina in O.stcoinyHili.s. Sui'k. Gynec. 01)stot., LIII, 1, 1931. 
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THE EFFECT OF LARGE DOSES OF X-RAYS OX THE 
GROWTH OF A^OUXG BONE* 

BY EUGEXE M. REGEX, M.D., AXD WALTER E. WILKIXS, PH.D., 
XASHVILLE, TEXXESSEE 

From the Departments of Surgery and Biochemistry, Vanderbilt 
University School of Medidne, Kashdlle 

Since the discovery of the roentgen ray, manj' studies have been 
made dealing with the influence of this raj* upon the growth of various 
tissues. It was soon found that exposure of growing bone to appreciable 
doses of the roentgen ray resulted in retarded growth and permanent 
stunting. In 1933, Brooks and Hillstrom*^ published the results of an 
extensive investigation of this problem. 

In a pre^Tous study-, we not onb' found that exposure to x-rays 
retards the growth of young dog bone, but also that this inhibition of 
growth is accompanied by a marked diminution in the phosphatase 
activit}’ of the bone. It has not been determined whether this reduction 
of enzj-me activity is an important factor in the retardation of growth. 
In another experiment it was found that exposure of the entire bodies of 
young rabbits to 1,100 roentgens resulted in a diminution in phosphatase 
acti\'it 3 ’’ of the enthe animal as well as a decrease in bod\' weight. 

The object of the present studj" was to determine: (1) whether bone 
growth could be completelj' stopped bj' x-ra^’s without destruction of the 
tissues; (2) if complete inhibition occurred, whether an}' degree of renewed 
growth took place before maturit}- of the skeleton; (3) whether, bj' careful 
measurements, evidence of anj' influence on the growth of untreated homol- 
ogous bones of the same animal could be detected. 

The plan of the experiment was to treat one foreleg of each of a large 
group of uniform animals with a heavj' dose of x-raj's, and to follow up to 
adult life the growth of both forelegs of these and a similar grouj) of 
eontrol animals bj' measurements of roentgenograms, made at regular 
intervals under standardized conditions. 

PHOCEDl'RE 

A group of fourteen pedigreed, Xew Zealand white rabbits, twent\'- 
five daj's old, were carefulh' selected. This group consisted of four small 
litters. Part of each litter was put in the e.xj)erimental group and part in 
the eontrol. Each animal was given an individual mark and its identit}' 
was maintained throughout the experiment. There were eicht animals in 
the exiterimental group and six in the eontrol. 

Each of the experimental animals was treated with 2.()00 roentgen-- 

* rrc--otite<i in part liofciro the .Vincricaii .Arrnieniy of 0.-t!;op;>f-ii> .sturemn-. Xr-,v 
York, X. V.. .lamiary I.a. IPo.a. 
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THE EFFECT OF A LARGE DOSE OF X-RAYS 
ON THE GROWTH OF BONE (rABBITs) 

0 CXPCRIMCHTAL ANIMALS 



FlO. 2 

Curves plotted from mousurements of the radii of: (1 ) untreated forelegs of experimen- 
tal animals: (2) treated forelegs' of experimental animals; (3) both forelegs of control 
animals. Each jioint on each curve represents the average value of all measurements of 
that group of bones made on day indicated. 

over the loft forolog, including the lower half of tho humerus and the 
entire foot. The remainder of the animal was completely protected with 
heavy sheet lead. As an additional precaution, a roentgen meter was 
placed at different positions within the .shielded area and showed no 
measurable leakage of radiation to the protected part of the animal's body. 
All treatments were given on the some day. The dosage of 2,600 roent- 
gens was given under the following conditions: 

200 kilo\'olts 
20 milliamperes 

60-centimetcr target-skin distance 

1.0 millimeter of aluminum and 0.5 millimeter of copper filter 
80 minutes' exposure. 

Immediately following the treatment of the experimental animals, 
roentgenograms were taken of both forelegs of each of the animals, 
both experimental and control. These roentgenograms were followed by 
others at intervals of approximately one month, until three consecutive 
roentgenograms showed that growth had ceased in the control bones. 
Very careful technique was employed in making the pictures for the pur- 
pose of accurate measurements, special care being taken to make all the 
exposures under strictly uniform conditions. In each case, the animal was 
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THE EFFECT OF A LARGE DOSE OF X-RAYS 
ON THE GROWTH OF BONE (rABBITS) 

8 EXPERIMENTAL ANIMALS 
6 CONTROL ANIMALS 

ULNAE 



»GE IN DAYS AT TIME PICTURES WERE MADE 

Fig. 3 

Curves plotted from measurements of the ulnae of: (1) untreated torelegs of e.vperimen- 
tal animals; (2) treated forelegs of experimental animals; (3) both forelegs of control 
animals. Each point on each curve represents the average value of all measurements of 
that group of bones made on day indicated. 


held by two assistants 
Both elbows and t^m’sts 
a constant target- 
film distance (forty 
inches) was used for 
all exposures. 

In preparing for 
the measurements, 
each film was placed 
over a small viewing 
box and a pinhole 
was made in the film 
at the ends of each 
bone image. Points 
of dividers were 
placed in these holes 
and the measure- 
ments were made on 
a celluloid millimeter 
scale. 

Onehundredand 
four exposures were 


and the roentgenogram included both forelegs, 
were kept in firm contact with the cassette, and 



Fig. -S 

Front vicwofthcforclcc'ofo’icnniin.-il.t.-ihoneicii; inon;!.- 
lU'tcr tiic left les hnd be<-n trente-i Tvitli 2,f>(X) ror ntC":.-. 
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Fig. 5-C 

Photomicrograpli of skeletal muscle from left foreleg, eight months after 
treatment with 2,600 roentgens. 


obtained, representing 416 pictures of the individual bones. In fort^*- 
seven instances, it was impossible to determine deBnitel}' from the film 
the position of the end of the bones; thus, 369 actual measurements were 
recorded. A typical series of roentgenograms of the bones of both fore- 
legs of one of the experimental animals is given in Figure 1. The position 
of the pinholes maj' be seen in some cases. 

The results of the measurements of the radii are shoum by curves in 
Figure 2, those of the ulnae in Figure 3. For purposes of comparison, 
the bones were divided into six groups, three groups each for the radii and 
the ulnae. The values for homologous bones of the control animals are 
plotted in a single curve. Those for the right and left forelegs of the 
c.xpcrimental animals are of course plotted separately, since the left side 
was treated and the right untreated. At the time of irradiation, the bones 
of the experimental animals were slightly longer than those of the controls, 
since the larger animals of each litter were purposely chosen for treatment. 

In every case, the treated forelegs showed evidence of x-my burns to 
the skin with loss of hair and .«light ulceration. The latter, however, 
healed promptly and the hair rea]ipeared in a few months. A jiiclure of 
one of the treated animals (Fig. 4), taken at the termination of the cxjvri- 
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mcMil , is giv(Mi lo show iJic roni rasl. hctwccMi ( ho two forologs. Most of the 
hair was ('liiijictl from lK)(h ]('gs (o sliow nioiv ch'arly tho (lirfoirnro in sizo. 

SomoliiiK' (lui’iiig lh(' first Ihirly-four flaj's following (r(!a(niont, the 
irradiated hones increased very slightly in length. Touring the next in- 
terval h('('W('en ohserval ions, ( he iilna(‘ showed an exi rem(*ly slight increase; 
in length, which is almost within the eri'or of (lu; method of measurement, 
hollowing (his, noiu' of (Ik* (nvited hones .showed any measurahh; growth. 
J his h(’ld foi' tin; indi\’idu!d hones as well as foi’ tin; avei'ages. ddiese 
findings show quite definitelv (hat hone; grenvth, as judged h}^ length, can 
he eom])le(ely stopped hy (‘xpeestin; to ;i suflieient dose of .x-rays, and (hat 
iqi to maturity of the skeh'ton no reappexiranee of growth occurs. 

A (lifTeu'ence in hmgth ))ersisted for .seve'ral months hedween (he hones 
of (he control animals and the untnaited hoiu's of the experimental ani- 
mals. louring this time' the control hoju's gr.aduall}’ gained on the un- 
treated hoiu's of th(' expc'rinu'utal animals until they finally hecame of 
equal length. 'Vidius it appears that tlu'n' is no generaliz(;d effc'ct on the 
untrc'ated hones in the ('xp('rim(*n(al animals, as judged hy the growth of 
the homologous hoiu's of tlu' opposite sid('. 

After the last ro(>n(genograms were mad(', several of the treated ani- 
mals were sacrificed and the (i.^suesof the forelegs were carefully examined. 
The gro.ss ai)i)earance of ( he muscles and hones seemed to he normal. Mi- 
croscopic sect ions were made* of the normal and treated bones and the treated 
muscles. Pho(omicrogra])hs of thes(‘ are shown in Figure o. These arc 
iucluded to show (he condition of (he (i.ssues at the end of the experiment. 


SUMMAKY 

Eight of a groiq) of fourteen pure-bred young rabbits of the same age 
were treated o\'er (he left forelegs with 2,000 roentgens; the remaining six 
animals were used as controls. Koentgenograms of l)oth forelegs of each 
animal were made at mont.hly intervals until growth in the controls liad 
ceased. Growth in the radii and ulnae was followed hy careful measure- 
ment of the roentgenograms for a period of eight months, giving a total of 
369 observations. Sometime Avithin the first month, groAvth in tho treated 
bones stopped completely and did not reajApear during the period of 
observation. Growth in the untreated bones of the experimental animals 
Avas not affected. 

Part of the e.xpeiise of tliis inve.stigation, as aa’cII as of tlie e.xpei’imental work described 
in tlie paper AvhicJi folloAvs, was borne bj' a grant from tiie DiAnsion oi Medical Sciences 
of the Rockefeller Foundation. 
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THE INFLUENCE OF ROENTGEN IRRADIATION ON THE 
RATE OF HEALING OF FRACTURES AND THE PHOSPHATASE 
ACTIVITY OF THE CALLUS OF ADULT BONE * 


BY EUGEXE JI. REGEX, JI.D., AXD WALTER E. WILKJXS, PH.D., 
XASHVILLE, TEXXESSEE 

From Ihe Deparlmotis of S^irgcrij and Biochemistry, Vaytdcrbill Unhersity School of 

Medicine, Xashville 

Within a few j’ears after the discoverj" of the roentgen ra^’, it was 
learned that exposure of gro^Ung bone to this ray results in a decrease in 
rate of groY-th. Not onlj* is this true, but also the bone is permanently 
stimted, never attaining the length and weight that it would normally 
have reached. Within certain hmits there is some degree of correspond- 
ence between the quantity of irradiation and the effect produced. In the 
preceding paper, it was found that exposure to 2,600 roentgens completely 
stops growth of young rabbit bone as judged by length. Brooks and 
HillstronP have recentl}' made a studj' of the effect of x-ray irradiation on 
the bones of dogs and rabbits under various concUtions. They suggest 
that the mechanisms of growth and repair of bone may be quite different 
and thus not show the same reaction to x-raj' irradiation. Some authors 
have suggested a stimulating effect on healing of fractures as a result of 
mild .x-ra}' therapy. Within recent years, various other factors have 
been studied for their effect upon the healing of fractures. With doses 
within the clinical range. Brooks and Hillstrom could detect no changes 
in the repair of experimental fractures in rabbits when they were treated 
with x-rays aflcr the fractures had been produced. The .x-ray treatment 
was given from one hour to sixteen days following production of the 
fractures. 

In a ])revious study', we found that the ])hos])hatasc activity of grow- 
ing dog bone was markedly reduced following moderate doses of x-rays, 
the decrease beginning a few days after treatment. This activity 
reached the minimum value within about a week, and showed a distinct 
tendency to go up again within four to five weeks. Had the animals been 
permitted to live to maturity and had roentgenograms I)ccn made at 
regular intervals, it seems possible that the period of the greatest retarda- 
tion in growtii inigiit eorrespond to tlie period of minimum jtiio^piiatase 
activity. This study suggested the ]i()<sii)ility of a similar effect on tin* 
regeneration of bone. MeKeown and Ostergren-, Kamada'. and the 
authors' have recently made phosphatase -tudies on fractured bones. 
I'iaeh investigator has reported an inerea-e in phosjihatase activitv 
followiim fracture. MeKeown and Ostfrirren believe that the inerea-'- i-; 
not confined to the fraeturetl bonc'. but i' somewha.t "eneralizf-ii. 

’ I’n-'ctitiHl 111 part Ix fi'n- th'- .Viin ncaii .Vr-;.!;! ;;;y i f (trth'.rr.i.iir .•'■■j:-,,,;.. Xi-.- 
York. N. Y.. .laiiiiary 1 .%. 
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The purpose of (he present sludy wns, first, (o determine the effect of 
x-ray irradiation on (lie healinp; of fractures in achdt hone by following the 
appearance of (he fractures in roentgenograms made at regular intervals; 
second, to follow the coui'se of the phosjihatase activity of these hones at 
(he site of fracture throughout the jicriod of healing. 

As a jireliminaiy to the study of fractures, we treated the left forelegs 
of ten adult rabbits of the sam(> pedigreed stock with 1,100 roentgens and 
saerifieed these animals at intervals up to sixty da.y.s. Phosphata.se 
studies wei'c made on tlu’ radii and ulnae. 'I'lie findings are .shown in 

CrrEGT OF y-RAYS ON PHOSPHATASE ACTIVITY OF ADULT 1. It i.S quito 

RABBIT BONES clear (hat the phos- 

fc, phatase activity 

(10 animals sacrificod from 2 lo 60 days i i re in 

aficr ireatmenT) dropped off gradually, 

5 . 1 . reaching a minimum 
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accomplish this, we treated eight adult female rabbits over the left fore- 
legs with 1,112 and 622 roentgens'’' two weeks and one dajq respectiv'ely, 
before producing fractures. On the basis of the previous findings shown 
in Figure 1, this treatment would maintain a low phosphatase activity in 
unfractured bones for at least four to five weeks. On the day after the 
second x-ray treatment, comminuted fractures were produced in both the 
experimental (irradiated) and control (unirradiated) ulnae of these eight 
rabbits, as well as in both ulnae of four control (unirradiated) animals. 
This was done by open operation in the manner described in a previous 
study ®. The right ulnae of the treated animals, which had not been 
irradiated, were used as “semi-controls” and both ulnae of the four 
“control” animals were considered as “complete controls”. Complete 
controls ivere used in order to detect any possible generalized effect of the 
irradiation on the factors under consideration. Roentgenograms were made 


* The factors constituting the first dose (1,112 r) ■were: 200 kilovolts, 20 milliamperes, 
60 -centimeter target-skin distance, 0.25 millimeter of copper filter, and 20 minutes ex- 
Dosure. The factors constituting the second dose (622 r) were the same as those gwen 
above, with the exception that the filter consisted of 1.0 millimeter of aluminum and 0.5 
millimeter of copper. 
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of both forelegs of all twelve animals once each week. Eighty-eight pictures 
were taken, both forelegs of each animal being included on the same film. 
Thus, 176 observations were recorded, including two to fifteen pictures of 
each fracture. Throughout the period of observation all of the animals 
were kept under standard conditions at the registered rabbitry from which 
thej^ were bought. The experimental animals were sacrificed at intervals 
of one to three weeks and the controls at intervals of two to six weeks. 
The bones were removed whole, carefully freed from soft tissue, and 
examined for size of callus and mobility. Sections, three centimeters in 
length and including the fractures, were then removed and weighed. 
These were cut into small pieces and extracted for seventy-two hours with 
twenty-five parts of water to which a few drops of chloroform had been 
added as a preservative. Phosphatase determinations were made on the 
filtrate from tliis material as described in a pre^dous report ‘ . 

Upon examination of the roentgenograms, a tj'pical series of which is 
reproduced in Figures 2- A and 2-B, it was clear that there was in each case 
a marked delaj' in healing of the fractures in the irradiated ulnae as com- 
pared with the control bones. Figures 2-A and 2-B show the fracture in 
the control bone united after twenty-four daj’-s, whereas the fracture in the 
irradiated bone did not show union until the sixty-sixth day. A similar 
delay was present in each of the experimental animals. In one of the e.x- 
perimental animals, that shown in Figures 3-A and 3-B, the fracture in the 
control bone was um'ted after tlurt 3 "-eight daj’s, while the fracture in the 
treated bone was still ununited when the animal was sacrificed on the 101st 
daj'. This marked delaj' suggests a possible permanent non-union. 

Figures 4-A and 4-B show the progress of healing of the fractures in 
both ulnae of a tjT^ical control animal. It is clear that union progressed 
uniformlj' and was complete in both bones after thirtj'-one to thirtj'-eight 
daj's. 

Examination of the bones after removal from the bodj’ and after 
cleaning showed that rigidity- in both the semi-control and complete- 
control ulnae was attained well before that of the irradiated bones. By 
inspection also, the callus of the fractures in the experimental ulnae was in 
general found to be smaller than that of the fractures in the control ulnae, 
regardless of the time. 

The values for phosphatase activity are given in Figure 5. In both 
the semi-control and complete-control bones, it is quite erddent that the 
amount, or at least the acthitj', of this enzjmie was greatly increased in 
the region of the fracture as compared with normal unfractured bone, 
reaching a high level uithin the first week after fracture before the appear- 
ance of any hard callous material. This is in agreement with a recent 
stndys by the authors. The irradiated bones also showed an increase in 
phos])hatasc actinty in the region of the fracture, but it is quite erddent 
that t hi., increase was not nearly as marked as that in the unirradiated 
ones tMnle the dose of x-ra.vs employed reduces the phosphatase 
actu ity of bone, it is clear that it does not completely inliibit the increase 
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DELAYED UNION OF FRACTURE IN ADULT RABBIT FOLLOWING DEEP X-RAY TREATMENT (ANIMAL E-5) 



Fig. 2-A 

Serial roentgenograms of right foreleg. Ulna fractured. No x-ray treatment 








Sciiiil nii'iitKcMoKfiiiii.M (if Icff, foreleg. Ulmi friicturcd. 'I'n'itlcil will) l,7IM rocnlui'HH. 




Fig. 3-A 

Serial roentgenograms of right foreleg. Ulna fractured. No x-ray treatment, 









Serial roen' 











Sciiiil niciituriioj'i'Mins of left fori'lcK. Ulim frncl.un'il. No x-riiy 
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in the cnz3nno tlint nonnall.^' occurs in the lu'aling of fniclnrcs. Tims, the 
fracture (ends 1o incivasc greatly (,l)e pliosplialase aolivify, while x-ray 
irradiation tends to iiiliihif this increase. By comparison of the roent- 
genograms with the phosjihatase values, it is noterl that tiie Iiiglicst 
cnzjunc activit^’^ occurred witliin (he period during which the first evi- 
dences of union were detecti'd. This n'lalionshi]) lends further support 
to Bobison s theor.v regarding the rdle of j)hosj)hatase in ossification. 
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Fig. 5 

The course of the phosphatase activity at the site of fracture 
of nornml and irradiated bones. 

* The phospliatasc activity is expressed as the number of 
milligrams of inorganic phosphorus liberated per hour bj' the 
enzyme contained in the entire M’atcr extract of the sample from 
a substrate of sodium-Beta-gb'-ccrol-phosphate buffered with 
gb’^cine-NaOH, at .a pH of S.8 and a temperature of 38 degrees, 
centigrade. The activity of the cnzj'me is calculated on the 
basis of the entire water extract rather than per unit of volume, 
since this is a better index of the amount of phosphatase present 
in the healing tissues. 


A series of experiments similar to the foregoing is being carried out on 
seven litters of young rabbits, using litter-mate controls. The findings 
to date are essentially the same as those in the adult animals, AAuth the 
exception that the fractures in both irradiated and untreated bones are 
healing more quickly than the corresponding groups in the adult series. 
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This, of course, is in agreement with clinical observations on the heaUng of 
fractures in children and adidts. 

CONCLtrSION 

hloderate doses of x-ra3's given preidous to the production of fracture 
in adult rabbit bone result in marked delaj' of union and inhibition of the 
rise in phosphatase acthut}* that normalh’" accompanies the healing of a 
fracture. 

Note: The possible clinical applications of the findings reported in these two papers 
is now being investigated. The results of this study wiU be given in a subsequent report. 
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PKEVKNTIOX OF DEKOHMl'I’Y IN AimiHITIS 

UV I.oinxc T. SWAIM, M.l)., HOSTON', .MASSACrffSKTTS 


Frniil lit! Unh' rl H. liriiiltiliil lltispiltll 


It' is gciu'rally rccomiizfal tlmf chronic arlliritis is a constitutional dis- 
ease, and that its Ireatincnt rc<niircs a great deal of coneent rated care and 
study, in coopc'ration with the internist. From the point of view of 
ortho])aedie surgery, we are i)rimarily intei'ested in seeing to what extent 
deformity can Ix' j)re\‘(Mited and how far the patiimf can lx* restored to a 
functionally us(>fid lifia In considering this jjrohlem, certain facts are 
aceej)t('d : 


1. Deformity can lx* jjrevented; 

2. "I'l-eatmcnt rc(iuires linn*: 

3. 'riu* i'('sidt of aftci-can* is flic rr-al tc.sl of ojdhoi)afalie succe.ss; 

-I. The posfai'thritic use of tin* horly det('rmincs the future welfare 

of the im])aired joint ; 

o. The fr('('dom from I'ccurrencf* depi'uds fxi tlx* luxilth of the body 
and the lack of .strain to the joint. 

The ([uestion is: ('an we by orthopaedic means return these patients 
to <'in neti\’e life, either well or n'sfored to comparati^•e u.sefulne.ss‘? The 
author believes that the answer to thi.s (pK'stion is in the aflirmativo, pro- 
vided that certain recpiin'inents ean be fulfilled, — namely, early adequate 
treatment, coopcviition bctwcon the medical and orthopaedic depart- 
ments, cooperation of the patient, and conscientious follow-up. This last 
factor is as vitally imimrtant as early care. Many jxdients can bo re- 
stored to functional activitj’’, but they become cureless and slip back be- 
cause of their own neglect. It is the writer’s belief that most of the serious 
deformities in arthritis are unnece.ssary if these desiderata can be secured. 
The final test of our work is the ability of the patient to li^'c and Avork and 
move. During the months of treatment, Ave must be constantlj'^ preparing 
for the time AA'hen Avalking and the erect posture can be resumed. 

It is not Avithin the province of this paper to go into the details of hoAV 
to make splints or to repeat the ground covered in the literature al- 
though the methods of prevention are constantb^ improving, both from 
the non-operatiAm and operative standpoints. It seems more important 
that emphasis be placed on the principles of prevention, so that each sur- 
geon may work out his OAvn method. 




PREVENTION OF DEFORMITY 


In the first place, most arthritic deformities are flexion deformities, 
resulting primarily from the necessity for muscular protection of a sore 
joint. Therefore, the time to preA'-ent the deformity is before chronic 

* Read at tlie Annual Meeting of the American Ortliopaedic Association, Philadel- 
phia, Pennsylvania, June 6, 1935. 
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spasm and contraction of the muscles have taken place and flexion has 
begun. The only way to prevent pain and muscle spasm and to secure 
rest is tlu'ough fixation of a joint, the same principle which is carried out 
in the treatment of fractures. 

There has been a superstition among lajunen that one should “keep 
going’'; that the joints should be moved in order to keep them from get- 
ting stiff. However, use of the joints is not permitted in any other in- 
flammatory disease. Rest, then, is the first requirement for an inflamed 
joint, since it reduces pain and inflammation through removal of trauma, 
and with it the necessitj' for protective muscle spasm, and it effectively 
prevents flexion deformity of the joints. The best waj- to produce rest is 
bj" plaster casts applied to the e.xtremities in such a way as to secure the 
best position for future use. 

There is one factor which the witer feels is not sufficiently appre- 
ciated by most orthopaedic surgeons in treating arthritic joints, — namely, 
the fear which a sore joint produces in the mind of the patient, a mental 
complex of fear which overrules almost all other areas in life while it is 
present. The pain of a jar or motion in an inflamed joint is excruciating. 

It is not easily forgotten, and is partly responsible for main' of the de- 
formities. If tliis mental complex can be broken up by the knowledge 
that the jar and motion cannot occur after a cast has been applied, the pa- 
tient relaxes all over and the process of building up is started. The 
elimination of fear gives that relaxation of mind which is e.xemplified many 
times b}' the confidence which the patients have in certain nurses and 
doctors. 

The next point is: How long should these casts be used? It seems 
that the inflanunation abates quicker with rest than it does without. The 
more complete the rest, the quicker the subsidence of the inflammation. 
Experience teaches that the slight traumata of use and motion do keep up 
the active arthritis. It has been the experience of most who have used 
protective splmts in arthritis, both in this country and abroad, that it does 
no harm to keep a joint perfectly quiet in plaster anj-Avliere from two to 
seven days. There is no danger of fibrous adhesions and permanent stiff- 
ness during this length of time. However, it is safe to make the rule that 
the cast be split at the end of two days and the joint inspected and pas- 
sively moved as far as possible. This plan of daily inspection, daily mo- 
tion, and observation of the reaction in the joint .should be continued until 
the active inflammation seems to have subsided enough to allow for loncer 
periods of freedom from complete rest. Sometimes this mav take davs. 
sometimes weeks. The jjrinciple of complete rest from weight-bearing- 
activity .should be continued until the time whett the joint can bo used 
quite freely. It has been the author’s custom to contimio the night rest 
iiuh-finitely, as it eliminates fear 4)f motion during .deep and consequent -'ji 
protective muscle spasm. Freedom from sidints durinc the day allows 
activity and exercise either by physiotherajn- or by occupationa.l thera.py. 
I'A'en without motion of the joints, mu-cle trainitta can ao on. Sv-tem- 
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atic cchicalioii in ilio control of scparatri fjronj).s of muscles can l)c given, so 
tliat. v’hf'n use is perinissihlf' t.l)e muscles are itJivudy siivngUtcncd enough 
to cany out the desired motions. With this nujthod of protection, ad- 
hesions are less ajd to form and j)annus is less liable to occur. 

The use of tlu'sc ])lastei' casts recjuirc's a hnowhalge of the usual com- 
plications in arthritis and the ability to anticipate what is likely to happen. 
^Vith the institution of this reginu'n before contractures have taken place, 
it has been the aulhoi‘’s ('.xpericnce that ;i large numbc'r of deformities can 
be ])i'even1ed. (See I'igures I and 2.) It has been })ossible to cut down 
the numb('r of operations j)erform(*d foi- contraction deformities of the 
joints and to shorten the stay in the hosi)ital for rheumatoid arthritics 
from fourteen months to a little over si.\ months. 

connix-TioN ok dkkoijmitv 
Non-Operative Procedure 

The next jiroceduiv r('quired of the orthoj)aedic surgeon is the correc- 
tion of deformit}’ by non-surgieal means. It is interesting that the same 
principle of complete rc'st of the joint by protection with i)lastcr casts 
works e^-en when flexion contractures ha\T already begun. Bela.xation of 
the muscles which are causing flexion results in the immediate loosening of 
the flexion. Therefore, a j)lastercast which has been left on a flexed knee for 
two or throe days can be changed to a much straightcr east. In many of 
the contractions, this proce.ss of gradual correction by rest and relaxation 
is sufficient to o^•ercome the deformity, so that surgical interference is not 
necessary. The pl•c^•ention or correction of deformity without operation 
gives a better functioning joint than b}"- opci-ativc measures, although sur- 
prisingly perfect results can be obtained by operation. 

Manipulation 

If, after conscientious use of plaster splints and mechanical stretching 
by apparatus such as wedge splints and calipers, the joint still continues to 
have limited motion, due to adhesions, and the deformity cannot be cor- 
rected, manipulative procedures arc indicated in certain cases in which the 
arthritis is really quiescent. Manipulation should never be tried, how- 
ever, during the active stage of the disease. It is well if manipulation can 
be avoided, because it is veiy ajjt to produce trauma and trauma causes 
more inflammation and a greater limitation of motion. However, in cer- 
tain selected cases, manipulation of the knee has been quite successful in 
stretching tight muscles and the capsule and in breaking adhesions. The 
wrist is often successfully manipulated, as are the shoulders and feet. 
Manipulation of fingers and hijjs has not been found as successful as that 
of the other joints mentioned. Great care should be taken in manipulat- 
ing the knees to use short leverage because the femur in an atrophic 
(rheumatoid) arthritic is liable to be easily broken because of the softness 
of the bones. Manipulation definitely has its place in the treatment of 
arthritis, but the cases have to be very carefully selected. 

THE JOURNAL OF BONE AND JOINT SURGERA 



PREVEXTIOX OF DEFORMITY IX ARTHRITIS 



December 9, 1931 May 26, 1933 August 23, 1934 April 30, 1935 

Fig. 1 

A. H., aged 19, weighing S4 pounds, was admitted to Robert B. Brigliam Hospital in 
December 1931, with rheumatoid (atrophic) arthritis of a year’s duration. All joints 


were splinted and rested to prevent pannus 
formation and deformity while in bed. The 
disease ran a downhill course until November 
1932, when gradual improvement began and 
continued under general medical care. The 
patient began walking in May 1933 with a 
caliper splint for the right knee and crutclies. 
Note tlie hollow back, bad balance of the 
pelvis, and droop shoiddcrs, — condition® 
which, if allowed to continue, would cause 
strain on the joints. By .\ugust 1934, tlie 
liosture had improvcil with e.xcrcises and 
braces, and the joints were well enouch to 
permit tlie supports and crutclies to be di.®- 
carded. There was no active arthritis, but 
an aeroplane splint was apiihril to the left 
shoulder to iirevciit contraction. In .\pril 
1035, the jiaticnt weiclied 105 iiounds; the 
posture was better: and. with the exception 
of .some ankylosis of the Oncer,®, there \'as 
full motion in all joints. The patient ha® 
been leading an active home life for a vear 
and a half and there ha® Ixa^n no reeurrenei^ 
of the arthritis. 
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Operative Procedures 

h.'if' two (li(‘ niosl' ruicecssful opera! ions wliicli Inna* been perforineci 
ill ! h(' eoi'i'i'c! ion of defoianilii's in ardiriiis? Opi'ralions on arflirifii! joints 
!U'(' no more hnzai'dons flnin are fliose jierformed on any oilier type of 
joint. .Afijiarenl!}', the hones heal as well in arihrilis as in other disease.s, 
and tlu're is no mori* danpier of infeetion in ojiening an arthrilie joint than 
in any otln'r type of joint. 'The wounds also heal as easily, ^dio joints 
which ai'e most sueeessfully ojK'rali'd on are the elbows and knees. (Sec; 
l'4gnres 8 and 4.) Opi'raf ions on the; shoulder, tingc'rs, and hijis have not 
been as sueee.‘^'sfnl. 

.Although .some hands have* been reeonslrnc4ed by doing arthroj)la.s- 
tic's on the fingei’ joints, really .s;iti.<faelory hands ha\'e not resulted. 
-Arthrojilastic's on the hip have been sucarc'ssful in but a very small per- 
centage of the ea.‘'('s. ''Phe* tendency to ankylosis is very great. .Arthro- 
plaslic'.s on the elbow gi^■e satisfaetoiw rc'siilts in jiraetieall}' all ea.scs. 
.\rlhroplaslic-s on tlu' knees are sueee.ssful in most ease.s, but there is the 
jKi.ssibiliiy of limited motion. 

Jn knc'cs which arc* flc'.ved and ha\’e motion, with the patellae free, the 
jiostcM'ior eajisuloplast}', as developed by Wilsoir'', has given the best re- 
sults. In such ease's, the* posterior eapsuh's are tight with adhesions, and 
the cutting of these adhesions is preferable to mani])ulation. 

.Another ojieration which has bc'cn successful in certain selected cases 
i.s .s3’’nov(>ctomy. A\’here the overgrowth of villous ti.ssue has been consid- 
erable, partieularl.v in the .suprapatellar pouch around the patcdla, and 
where thei'e is a good dc'al of i)annus formation between the femur and 
tibia, the removal of this tissue ]>ermit.s free, jniinle.ss motion of the knee. 
However, the cases have to be carefully seloelod and the after-care is im- 
portant in order to jn-event adhc'sions from foianing and again restricting 
motion in the joints. If possible, this operation should not be done in the 
acti\’e stage of the disease. 

Arthrodesis is an operation which in certain casc's giA’es a stable knee 
or hip, making painlc’ss use possible. The aim of the orthojjaedic sur- 
geon, however, should be to .secure motion whene^•er possible. 

There are certain princi]jles to be remembered in operating on ar- 
thritic joints. Motion should be started after the operation as soon as the 
sorenc.ss has gone. Therefore, arthritic joints should not be held long in 
one position. In order to prepare for this early motion, tlie muscles to be 
used in flexion or extension of any joint should be developed for a period of 
time before the operation. This is inore important in securing a func- 
tionally useful joint than the actual technique of the operation itself. 
Operations should never be performed during the acti^m stage of the 
disease. 

after-care 

Strain from poor posture is quite capable of undoing much of the 
benefit of the preventive work on the knees and feet. Poor postuie pio 
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January 12, 192S Mav 2. 192S April 21, 1932 April 23, 1935 

Fig. 3 

L. V,, aged 17, weigliitig 66 pounds, was admitted to Roticrt B. Brigham Hospital in 
November 1925, with rheumatoid (atrophic) arthritis of eight years’ duration. Slie was 


bedridden and unable to stand or move. 
There was slight motion in the neck, back, 
right liip, shoulders, and knees; the rest of 
the joints were apparently fused. The pa- 
tient’s condition was built up l)y exercise, 
physiotherapy, and correction of posture 
and, in June 1927, an artluoplasty was per- 
formed on the right elbow. A similar opera- 
tion was done on the left elbow in September 
1927. Perfect functional results were ol>- 
tained in both cases. In January 192S, the 
patient weighed 74 pounds and was ambula- 
tory with a splint for the subluxated, out- 
wardly rotated right knee. In November 
192S, she weighed S4 pounds, and an arthro- 
plasty was done on the right knee, following 
which she was able to walk with crutches. 
Arthroplasties on the third and fourth fin- 
gers of the right hand were done m .-\pril 
1929, followeil by an osteotomy of the left, 
hip in Scpteinber 1929. The patient nas 
dischargtxl walking in February 1930. 
Since then, there has been no active artbriti'^ 



and the jiaticnt has full use of the ellxiws. 
neck, and back. She walks, does sonic light 
housework, and conies to tlie tliit-P,it:c:it 
Clinic. 


•Tanuary 12, 192s April 23. I9:k‘) 
I'lr.. A 

I.. 1 .. iiig gc;;cra! iriij'n ivi'no r,! u, 
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(luc('s uncluo strain in standing and idtiinatoly canscs n'cairn'iiao of in- 
flaniinat ion in f h(> joints which arc subjected to tin's irritation. A lordotic 
back invariably strains liips and knees. It is important, therefore, to 
pi-('vent tliis by careful physical training: in the use of the body in bed and 
in sitting up before walking is allowed. Much time and suffering can be 
saved, and walking is made* tausier. Just as careful attention should be 
paid to the rebalancing and tin* after-training as is paid to splinting in the 
active stages of tlu' disease. 'I'lu' future welfare of t he patient depends on 
his h'ai'ning to walk coivecdly with tin* le.ast j)ossible strain on the joints in 
order to ])rev(>nl n'currcMua's of intlammation and deformit}'. The metic- 
ulous cai'e which is gi\’en during tin* vears following the acti\'o arthritis 
rt'ally deteianines tlu' ultimate' succe.ss of the treaitnient. 'i’hei'e can be no 
l('t-u}) in mcflical hygie'ne, eliets, or j))jysical training, Ih'cnnvvco must 
!)(' anticiiialed by warning the patient that h(^ cannot take chances of low- 
ering his vitality in aiey way. 

Hccui-n'iices of tin* active* dise'ase* and e)f defenanity are too often the 
re'sults of cai'eh'.^sne'.ss een the* j)art of l)oth patients eind electors, and of a 
reversion to old Indeits of li\'ing. It is the* re'sj)onsibility of the orthopae- 
dic surgeon to be* edert tee this te'iidency to slump, eind to prevent it. It is 
e)nly in this way that de'formity in arthritis can be j)i‘evcnted. 


SU.MMAieV 

1. The usual deformitie's attendant on arthritis result from fle.xion 
and are iu’event!d)lc if treatment bj' splints is begun t'arly. 

2. Cori'cction of deformity is often ])o.ssibIe b.y means of a scries of 
splints. 

3. Ortho])acdic manipulation is sometimes successful in correcting 
contraction. 

4. Operations such as arthroplasties, posterior capsuloplasties, 
S3movectomics, and arthrode'ses can be successfullj’^ emplo3’’cd in cases of 
chronic arthritis, 

5. The patient must be so balanced as to posture that future strain 
will not cause recurrence of joint sjunptoms. 

6. Until the patient is thoroughly trained in how to live, the after- 
care for several years is perhaps the most important part of the treatment. 
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FURTHER STUDIES OF FIXED PARALYTIC 
PELVIC OBLIQUITY* 

BY LEO 1L4.YER, il.D., NETY YORK, X. Y. 

From the Hospital for Joint Diseases 

In a previous communication-, the author stressed the importance of 
fixation of the pelvis in an oblique position as one of the major parahtic 
defomiities. Depending upon the muscles involved, the obliquity may be 
dudded into two main groups; fii'st, that caused by an imbalance of the 
abductors and adductors of the thigh; second, that caused by an imbalance 
of the trunk muscles. The first tj-pe is also distinguished from the second 
by the fact that, vhen the contracture is limited to the abductors or 
adductors, the pehic obliquity can be overcome with the patient in the 
recumbent position hy swinging the legs to one side or the other. If, 
however, the trunk muscles are responsible for the obliquity (second 
fJTe), the pelvic tilt persists even in the recumbent position irrespective 
of the position of the legs. The kinesiological pathologA' causing the first 
tjq^e of fixed paralj-tic pelvic obliquity is easy to understand, and its 
treatment is equally simple. Dixision of the tight abductor or adductor 
structures, coupled with a simple fascial transplant, has thus far in a 
group of carefully followed cases given complete, permanent correction of 
the pelvic obliquity. The s_econd gr oup, however, represents a far more 
complicated and difficult problem. It is xxith these obliquities, due to 
unbalance of the trunk muscles, th at this paper deals7 Both m the ac- 
curate diagnosis and in the effective treatment, these cases present manx- 
unsolx'ed problems xx'hich challenge the ingenuity of the orthopaedic 
surgeon. 

Just as in the first group the femur must be thought of as balanced 
by the opposing action of the abductors and adductors, so in the second 
group the pelvis must be thought of as balanced by the opposing action of 
certain trunk muscles, particularly the quadratus lumborum, the obliquus 
ext emus abdominis, and the obliquus internus abdominis (Figs. 1 and .‘1). 
The sacrospinalis and longissimus donsi also play a role, but, owinc to 
their location close to the midline, their lex-erage action in causinc a tilting 
of the pelvis is less than that of the muscles lying in a more lateral position. 
The quadratus lumborum, the obliquus ext emus abdominis, and the obli- 
quus internus abdominis are powerful flexors of the trunk xvhen the pelvis 
is held immobile, ('onversely, if the dorsal s])ine and the thorax are held 
rigid, they tilt the pelxis. an action which can be observed to particular 
advantage in certain oriental dances. These muscles must, therefore, Iv 
reckoned not only as lateral flexors of the trunk, but as lifte.-s of tin- j) Ivis 

’ Uo;u! at the .Vntuial Mcetinc of t!io .VniTic-an Ortliopac-.iic .\s='i-;a*',o' 
dclphia, IViii'.sylvaTiia, .time S, U'a.X. 
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DiaKrainniiific roprospiitatif)!! of Uie 
action of jlio quadrat us liiinborum 
muscles. When cental in stronutli, they 
help to maintain the jtolvis in a horizontal 
position. 


EfTcct of p.'iralysis of the right quadratus 
lumhoniin. Otving to the weakness of this 
muscle, the pelvi droids on the right side 
and the opposite quadratus contracts, thus 
holding the pelvis in an oblique position. 



Pig. 3 Fig. 4 


Diagrammatic representation of the Diagrammatic representation of the 
action of the external and internal effect of paralj'sis or weakness of the 
oblique muscles. When equal on both external and internal oblique muscles of 
sides, thejq like the quadratus lumboi’um, one side. The pelvis drops on the para- 
help to hold the pelvis in a horizontal lyzed side and the strong muscles contract, 
position. holding the pelvis in an oblique position. 
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Were it not for them, 
locomotion would be 
difhcult, since they 
act with the abduc- 
tors of the opposite 
hip to lift the pehis 
of the swinging leg at 
each phase of the 
stride. If, however, 
as a result of infantile 
paralysis, the quadra- 
tus lumborum and the 
obliqui abdominis of 
one side become par- 
alyzed, the opposing 
muscles of the oppo- 
site side will be per- 



Fig. 5 

Test for the action of the quadratns lumbonun. As the 
patient pulls up— first on one side, then on the other — 
the e.xaminer resists the motion by pulling downward on the 
ankles and thus is able to test the relative strength of the 
two muscles. This is not a pure quadratus action since the 
obliqui abdominis and the sacrospinalis also participate. 
Bj' palpating the quadratus, additional information can 
be seemed. 


mitted an undue range of contraction, — the pehis vill drop on the af- 


fected side and be lifted on the opposite side, resulting in the development 


of a scoliosis with its convexity toward the paralyzed side (Figs. 2 and 4). 


Beginning as a barely perceptible pelvic tilt, the deformitj* vill, if un- 
checked, develop until one hip is three or four inches higher than the 


other; the spine becomes fixed 
in a scoliosis of such extreme 
degree that compensation is im- 
possible and the bod}' tilts far 
over toward the short leg. 
Locomotion becomes almost im- 
possible. Frequently, secon- 
dary deformities of the hip and 
knee develop, the most common 
being an upward suliluxation or 
dislocation of the hip on the 
short side and a hyjiercxtcnsion 
of the knee on the long side. 

Warned by the patlietic 
jiicture presented by patienti^ in 
these late stages, we have tried 
to diagno.se this condition at its 
ince]nion. This can be done 
only by demonstrating loss of 



Fig. 0 


power in the qnadnitns and tlie 
obliqui abdominis. 4'he test 
for the quadratus whieli we have 
found most relial'le is illustrated 
in Figure .*>. Wit!) the patient 


Tie* bleu'ing t thejib'ktrrirrinl 
If tIe-.T i-' :i w (-ikiifs-- of tie. 

n:i! ie.u-'-ies n I'il! i*'- r.ottwi, i:;'!;- 

(SiU-'l on tiie li'ft of tiio :ii>.i.i!;ii n, Ti.:< 
p-U’cnt 1. ml fi-.-iv i'- oiiin.iiit v, 

to tiif of <troT;; qciti-e i;'. on •! p 

l.-ft 


VOt. NVlIt. NO. !. JV^■eo-.^ I'..'' 




90 


hi:0 MAVKU 



l'i(i. 7 

Testing (lie stroiiKdi of (lie l:i(cnil ni)(loiiiiiinl tmiscles. 
The i)a(ieii(, lyiiip supine, grasps (lie exiiiiiiner ahoiif (he 
neck, (Inis lif(iiig (lie hotly clear of (he e.vaiiiiiiiiig (able. 
The body is brougid far (o one side and (he pa(icn( is then 
asked (o swing (he body hack (o (he neidral posi(ion. As 
(his action is performed, (ho abdominal muscles arc pal- 
paled by (he jrhysician. When (he (es( has been done for 
the muscles of one side, (ho examiner moves (o (he oi)i)osi(e 
side of the (able in order (o (es( (he opposilc group of 
muscles. 


ill tho fiiipino po.sition, 
Old jihysician grasps 
holli ankles and in- 
slnifls (lio jtatieni to 
jnill 11 }) fir.st ono side 
of (lie i)elvis, then the 
oilier. Of course 
other imiscles besides 
the quadrat ns arc con- 
cerned in this inovc- 
inent, but, bj" ])al])at- 
ing the quadratiis 
nuiscles during the 
manoeiiver, much can 
be learned about their 
relative strength. 

bowman’s tests 
for the lateral abdom- 
inal muscles are of 
great value and, in 
addition, the follow- 
ing methods maj’- be 

employed. T'he patient is asked to blow out his abdomen as much as 
possible. If the lateral abdominal muscles are weak, the}’’ will balloon 
out, as shown in Figure G. Next, the ])atient, lying su])ine, clasps the 
examiner with both hands (Fig. 7), thus lifting himself clear of the exam- 
ining table. The j)hysician flexes the ])atient ’s body toward the side, and 
then requests the patient t o try to swing the body back to the neutral 
position. As this is done, the physician palpates the lateral abdominal 

muscles. The exam- 
iner then shifts to the 
opposite side of the 
table and repeats the 
test for the opposing 
muscles. 

Since these tests, 
like most muscle ex- 
aminations, have only 
relative accuracy, we 
have tried to measure 
the pull of the lateral 
flexors of the trunk by 
means of a spring- 
balance apparatus 
(Fig. 8). This con- 
sists of a wooden plat- 



Fig. 8 

Apparatus for registering in pounds the strength of the 
lateral abdominal muscles. The upper half of the wooden 
frame on which the patient is strapped moves freely on a 
pivot located beneath the sacrum. Lateral motions of this 
freely moving platform are transmitted by ropes running 
over pulleys to a spring balance which registers in pounds 
the force of the motion. Tliis may also be measured by 
attaching a spring balance to a hook placed in the side of 
the wooden platform. 
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form mounted on a pivot so that it can swing easily from one side to the 
other. The patient’s trunk is strapped securely to this platform, the legs 
being supported on a fixed board. As the patient contracts the lateral 
abdomhial muscles — first of one side, then of the other — he svings the 
movable platform to and fro, the force of this motion being registered in 
pounds on a spring balance connected to the platform by cords running 
over pulleys. Another method, similar to the Lovett sprmg-balance tests, 
is to attach the spring balance to a hook on the side of the platform and to 
take a reading at the maximum degree of tension exerted by the patient. 

Despite these studies, we 
are more than ever impressed 
with the inadequacy of the 
methods of testing the strength 
of the trunk muscles. One 
purpose of this paper is to 
stimulate further work on this 
important phase of pathologi- 
cal kinesiologj^. 

Inaccurate though these 
methods have been, they have 
enabled us to detect weakness 
of the quadratus and the 
obliqui abdominis in a number 
of earlj' cases of poliomj^elitis. 

If this weakness is unilateral, a 
pehic tilt has always been 
present. Figure 9 illustrates 
such a case. The left-hand 
photograph shows the patient 
eight weeks after the onset of 
the poliomyelitis. The left 

obliqui abdominis and the left Pic 9 



quadratus were markedly 
weaker than the right; con- 
sequently, the right side of the 
pelvis has been pulled upward 
and a jiclvic obliquity is pres- 
ent. This patient was treated 
conservatively for almost two 
years by the “ push-and-pull" 


Photojrranhs of a cliild witli pelvic oldiquity, 
d\ic to weakness of the left obliqui al>dninin'i? 
and left quadratus. The left-hand ficure 
illustrates the condition two months after the 
on.cet of infantile paraly,«is. The richt-hand 
ficure indic:ites the condition after two years of 
thoroucli non-operative treatment. 'De.sj)ite 
this, the mu.scle imbalance cammed an immetiiatc 
return of the ohliquitN as soon as the corrective 
apparatus was removed. 


method. The right leg was pulled down and the left leg was shoved up 
(Fig. 10) ; yet, each time the traction was removed, the deformity rettirned 


within a few hours. The right-hand jthotograph, showing the jiatient two 
years later, illustratt's the in(‘fTectivene>s of .such non-oporative treatment 
in the presence of a I'ersi.stent inetpiality in the .-iretigth of the oppo-inc 
trunk tuuscles. 
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Having 1 )(hmi tauglit, by savc'ral such cases, we decided in the case of 
llie next jiatient who came under (uir Ireaiinenl. not, to wail unlil the con- 
rejilional two-year period liad elapsed, luit, ns soon as we were convinced 
)f a serio\is imbalance in llu' action of the Irunk muscles, to correct this by 
operation. In devising an eiTeelivc' procedure, we wc'n; greatly helped by 
lie jiioneer work of I/, bowman ' who rlemonsli'aled the value of fascial 

transplants in the correction of weak ab- 
dominal mnsch's. For t he purpose we had 
in miiul, — namely, thc^ lifting of one side of 
th(‘ i)('lvis~it seemed to us inadvisable to 
follow ]3r. bowman’s technique, but, 
rather, to run the fascial transplant from 
bone to bone, — from the ninth rib to the 
iliac crest. "We felt tliat in this way the 
drojiping of tlu' weak .side of the pelvis 
could jirobably best be jireventcd. 

The oiieration consists of the following 
st(‘ps: 

1. A transverse incision, four inches 
long, is made following the course of the 
ninth rib from the anterior axillary line to 
the sternum. The rib is exposed for a dis- 
tance of two inches and is denuded of 
periosteum, A silk guide suture is then 
passed about the rib and the loop of the 
suture is left i>rojecting from the lower sur- 
face. This is done so as to permit the 
fascial graft to be carried completeh’’ 
around the rib. The fascia in the region of 
the sternum is slit for a distance of two 
inches to allow the attachment of the inner 
tail of the fa.scial graft (Step 4). 

2. A four-inch incision is made along 
the course of the ilium from a point three 
inches back of the ant.erior-superior spine 
to a little below the origin of Poupart's 
ligament. The crest of the ilium is split off 
or a distance of three inches, thus forming an osteoperiosteal flap to which 
he fascia lata is still attached. 

3. A broad tunnel is now made, connecting the first incision with 
he second. This tunnel runs through the subcutaneous tissues just su- 
lerficial to the abdominal fascia. It must be at least three inches wide 
hroughout its extent. It is best made with a strong clamp and then 
iddened by the fingers of the operator. If there are any bleeding points, 
hey must all be caught and clamped. This can be done by lifting up the 
kin of the abdomen with long retractors. Two guide sutures are passed 
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Fig. 10 

Tlie “inisli-iincl-piill ” npp.'ira- 
us used in non-operative correc- 
ion of pelvic obliquity. Tlie 
lioi't right leg is being pulled 
lowinvard liyatcn-pound weight; 
he long left leg, encased in 
ilastei-of-Paris to support tlie 
:nee, is being shoved upward by 
. powerful spring encased in a 
.’ooden box. 
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through this tunnel,- — one on the mesial side and the other on the lateral 
side. 

4 . Through a lateral incision, extending the entire length of the 
thigh, a strip of fascia lata is removed. This must be sufficiently long to 
reach from the iliac crest up to and around the ninth rib. It must be at 
least three inches vide and at one end should be slit so as to form tvo tails, — 
one for the rib attachment and the other for the sternal attachment. 

5 . The strip of fascia lata is dravm through the abdominal tunnel by 
means of traction sutures vhich have been caught in the two guide sutures 
during the thu-d step of the operation. Great care must be taken that 
this strip does not twist, but remains flat. The fascia is fastened first to 
the crest of the ilium and Pouparfs 
ligament b3' a series of No. 1 chromi- 
cized gut sutures. A second series 
of sutures is taken, brmging the 
osteoperiosteal flap back into its 
original situation. Thus, the fascia 
is fastened to the bone b3^ means of a 
double series of sutures. Fixation 
must be secure enough so that eight 
or ten pounds of force ma3' be ap- 
plied to the fascia without disturbing 
its attachment. The upper end of 
the fascial transplant, which has 
been split longitudina]l3' into two 
halves for a distance of three or four 
inches, is then sutured. The lateral 
half is drawn aliout the rib b3' means 
of the guide suture previousl3' placed 
during the fiist step of the operation. 

While an assistant pushes up strongh’ 
on the pelvis and another as.^istant 
e.xerts lateral pressure on the bod3' of 
the initient so as to approximate the 
ribs and the pelvis to the maximum 
on the affected side, the fascia which 
has been drawn about the rib is 
fastened to itself In- three or four 
chromicized cut sutures. The mesial 



Fig. II 

H. -A.. .1 patient with paralytic obliq- 
uity, due to weakness of right obliqui 
alidominis muscles and right quadratus. 
Despite non-operative treatment for a 
period of sL\ months, the right side of the 
pelvis dropped as soon as the corrective 
apparatus was removed. A f.ascial trans- 
plant w;us done February 21, 10.34. 
Photograph shows the result approxi- 
nuately one yen’- .after operation. The 
pelvic obliquity has not recurred, and the 
patient walks with only a slight limp. 


tail of the fascia is then fastened under strong tension to the fascia close 
to tlu' sternum. When this steii of the ojteration has been completed, tlio 
fasci.-i .should be fell as a tight band extendinc from the crest of the ilium 
up to the ninth rib, A half dozen additional sutures are takeit t<) the 
margins of the fa-cial traii'idant . uniting these to the abdominal mnsr-Ies 
in such a wa\- as to kei'ji the fa-cia as broad as possible and in tin- mo.-t 
intimate contact with the abdominal muselfs. All ir.cisions are tlen clo-efi. 


\>ii, w m. VO 1 jvvevm i--' 
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Fig. I2-C 


I?. R., I)oforc treatment, sliowiiiK fixed i)aralyfic pelvic obliquity, 
riRlit lumI)od()r.«al s(;()rK)siK, and rceurvatum of the risht knee. 



...Fig. 13-A Fig. 13-B Fig. 13-C 

R. R., after six montlis of treatment. Tiie following operations 

raJistrof spinal ligaments (“spinal release’’); 
r.rnveinent in the scoliosis. 
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.1. U. at tlio outset of treatment. Note the j)c!vic 
obliquity, tlic .severe rif;Iit liimbo(lor.sal curve, and the 
obviou.s (Uniculty in inaintuinirif:; Ijalance. 


'j'lit' offoct of the 
opera! ion in tlio fol- 
lowing carl}'- case of 
pelvic oblicpiity ha.s 
been most gratifying. 

TI. a male, aged 
twenty-two, wa.s admitted 
to (lie llo-sjiital for .loint 
Di.se.'i.se.s .sniTcring from 
poliomyelitLs in a siib- 
aeutn .stage. TIic onset 
bad fiecurrcd .seven weeks 
before aflmi.ssion. The 
.striking feature of the case 
was the marked weakness 
of tiic rigid quadratus and 
tlie rigid obliqui abdomi- 
nis. ^’bis showed itself 
by a downward tilt of the 
rigid side of the pelvis. 

Hy ajiplying traction 
to the loft leg and an up- 
ward pii.sli to the right 
leg, which had been en- 
cased in plastcr-of-Paris, 
it was possible to keep the 
pelvis horizontal. How- 
ever, after si.v months in 


bed, (he marked imbalance in (he ac(ion of (he trunk muscles was still present. When 


the patient was allowed to get out of bed, the pelvic tilt became evident not only when 



Fig. 17 


J R., showing correction of pelvic obliquity by means of the Roger Anderson 
traction splint. This had the double effect of pulling down on the short loftjeg and 
pushing up on the long right leg. The upper photograph shows the additional 
correction of the scoliosis by means of the turn-buckJe jacket. 
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standing still, but even 
more when the patient 
tried to walk. It was 
then noted that, despite 
the good left gluteal mus- 
cles, he could not advance 
the right leg because the 
pehus dropped on the 
right side. The fascial 
plastic operation was then 
performed in which the 
fascial grafts ran from the 
right ninth rib to the right 
ihac crest. The result 
nine months after the 
operation is shown in 
Figme 11. There has been 
no return of the pelvic tUt 
and the patient walks re- 
markably well considering 
the degree of his paralysis. 

ISTo deformity of 
the rib has developed 
in tliis case or in the 
fifteen other cases in 
ndiich the same tech- 
nique was emploj'ed. 

The late cases of 
pehic obliquity, due 
to imbalance of the 
trunk muscles, pre- 
sent at first sight an 



Fig. is 


J. R., after four months of treatment. The following 
operations had been done: 

1. Dmsion of spinal ligaments (“spinal release”): 

2. Fascial graft for paralyzed rigiit abdominal muscles. 


almost impossible therapeutic problem. The pelvis tilts at an angle of 
20 to 50 degrees, making one leg two to four and one-half inches longer 
than the other. The spine is fixed in a curvature so extensive as to bafile 
correction by any method heretofore devised. The majority of jiatients 
who came to us had been under treatment in clinics of recognized standing 
and yet these terrifjing deformities had been allowed to develop under the 
eyes of the attending surgeons who apparently had satisfied their thera- 
peutic urge by performing astragalectomies or similar equally ineffective 
operations in no way connected with the ali-imiiortant pelvic jiroblem. 
Most of these patients were unable to walk; they could just balance in the 
standing position by hyperextending the long leg (Figs. 12-.\, 12-B, and 
12-C) or by holding it in marked abduction. Two patients tvore spinal 
braces which were obviously ineffective. Of course, no lirace could jios- 
sibly give support to such a markedly decompensated scoliosis as that 
deihcted in Figures 12-.\, 12-B, I2-('. and 10. 

The jiicture was all the more pathetic when illuminated bv the fact 
that ;dl this deformity cotild have b.-en prevented iiy ad. fp;:ite tretitment 
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in llio oarly slaj^o. Oiiliopacdir snrfjoons must rcali/o tliai a fixod i)olvic 
obliquity is one of tlio most oripplin/r of |.)io paralytic dofonnitics and that, 
like ('(pdmis, kin-c cont ract nre, or droj) wrist, it can he prevented from 
develoj)in{i. 

I3u( what is oik' to do in tin; easels in which this deformity is already 
jn’esent? Our method has been the followina;: 

First, traction is ajjplit'd to the sliort Icfi;. 'I’his can best be done 
either l)y the Hojxer Anderson splint 17) or, in the worst cases, by 

sk('letal traction. 


'rraction alom', howexau', is not sunicient; the contracture between 
si)ine and p('h'is should be r('l('as('d and the scoliosis, if not cured, at least 
.should be reduced to a reasoii!d)le dejrret! of compensation, permitting 
resumption f)f the ui)right position. In two ca.^es, traction to the trunk, 
followed by application of lat<“ral-tlexion turn-buckle pl.aster corsets b}" 
the Hibbs method, gave fair correction. In tin? other cases, an o|)cration 
which th(' author terms “spinal ndeasc" was done. B3' means of this 
j)rocedure, the lumbar spine, .''■acrum, and high side* of the pelvis arc 
exj)ose(l. ICverv accessible spinal ligaim'ul is cut,— the ligamentn intcr- 



spinalia, the ligamenta subflava, and 
the capsules of the intervertebral 
articuhitions. Particiilar care is 
taluMi to free the lumbosacral liga- 
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ments on the low pehic side as well as on the high pelvic side. Unle.ss this 
is done, it is impossible to swing the spine out of its deformed position. 
One must be extremel}’ thorough and at the same time not perforate the 
dura. This trauma can occur so easily that the author has de\-ised a 
special instrument — a chisel with a shoulder one-fourth of an inch from 
the cutting edge — which will not slip and cut the dura as the ligamenta 
subflava are cut. Although we have also dhuded the fascia and muscles 
of the concave side of the cun-e, this has apparently not aided materially 
in the correction. Thus far, to avoid shock a complete stripping of the 
quadratus lumborum from the ihac crest has not been attempted, but this 
step seems to be an obATOus e.vtension of the principle of the operation and 
we intend to adopt it in treating our next case. The “spinal-release" 
operation has been performed five times. In each case it has resulted in a 
marked improvement, best demonstrated by the roentgenograms (Figs. 
14, 15, 19, and 20). We have not considered it wise to seek correction 
by the application of plaster-of-Paris at the time of the operation: in each 
case, we have waited one week until the trauma of the operation has 
subsided. Then, with the patient under avertin anaesthesia, a plaster 
spica has been applied, with maximum correction of the pelvic obliquity 
and of the scoliosis. 

The third step of the reconstruction process is the maintenance of 
correction. This is unquestionably the most difficult part of the recon- 
struction program and we are still uncertain which procedure is most 
likelj" to be effective. Our first experience in a severe case, though dis- 
appointing, was sufficiently instructive to warrant reporting. 

In this patient. I. K.. the obliquity was caused by a paralysis of 
the right obliqui abdominis and the quadratus lumborum. After satis- 
factory correction of the deformity had been obtained by a scries of 
turn-buckle plaster jackets (Hibbs method), a fusion of the spine was 
performed from the ninth dorsal vertebra to the fourth lumbar vertebra. 
The back was immobilized for three months after the operation and 
then a firm leather corset was applied. A year later the result was still 
satisfactorj' (sec Figure IS in previous paper"), but when the patient was 
next seen, after a lapse of three years, a severe recurrence of the obliquity 
had occurred. Careful analysis of the roentgenograms of the spine 
showed that this recurrence was due to a marked increase of the curva- 
ture above and below the fused area. The fu-'ed portion of the spine 
had changed only slightly since the opi'ration. 

The question naturally ari'C>: ('ould the recurrence have been jtre- 
vei\tcd by fusing a longer area <4 the sj)ine. including the lumbo-acral 
joints? The author was aver.-e to a fiuion of the spine to the .-acrum. 
since, in the itarticular ca-e under discu«ion. tlie p.atif'UtV mod(> of we.lk- 
ing seemed to demand the maximuin degree ttf freedom of tlio spino .and 
pelvic. Therefore, an attemjit wa< ma<le to correct the imiealance of the 
trunk muscles by performing tiic abdominc.l fascial pla-tic oo- ration aftf r 
the pelvic iddicputy had been overcome a ''•eond timeby our u-ual me’ hod. 
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'J’iiis oiKTMtion Wiis doiu* :i year jigo. 'I’liiis far tliorc lias hocii no rol.urn of 
the oliliciiiity, hut (lie ohscrYarnni period is too short to ho certain of tlio 
))ennanenco of tin' result. 

In fo\n’ other cases, maintenance of correction hy the ahdoinina!- 
faseial jilastic oiieration has ix-en attenpited. Since it is obvious that this 
cannot pjive conii)lete replacement of the paralyzed trunk muscles, it has 
been supplemented hy the use of a carefully fitted spinal brace of a modi- 
fied Hessinp: type and hy a rigorous .system of e.vercises. In all four cases, 
some of u'hieh h/n'e he(>n under oh.servat ion ovrv two years, there has been 
no recurrence. It may he po.^sihle to free thesr? patient.s from the neces- 
sity of wearing th(> hack brace hy fusing the spine. The difficult problem, 
hoW('ver, is to (h'termine accur.ately the e.xtent of the area of fusion, and, 
above all, wIkMIkm' the patimil’s g.ail will he lu'lped or im])aircd hj’’ fusing 
the lunibos.'icral joints. Only further e.vprjrience can answer this question. 


.mr.M.MAiiv 

I'i.xation of the pelvis in an oblique jiosition constitutes a major 
jmst paralytic deformity, 'riaa-e are two main etiological tj'pes of pelvic 
ohliquit}': first, that due to imbalance of the abductors and adductors 
of the hijis; second, that due to imbalance of the trunk muscles. Both 
types may Ik* recognized hy mu.scle tests at an early stage, and frequently 
ap})ropriate })ostural treatnif'ut will cure the riondition. However, if 
muscle imbalance {lersists, ojieration is indicated. TJiis is best done at an 
('arlj'’ stage before the deformity has become marked. Of the late cases 
of d(‘formity, those of the first type may be comi)letely and easily cured by 
the division of the contracted abductor and adductor muscles, as a rule 
combined with the use of a fa.scial tran.sjdant. The .second type, however, 
demand.s a complex scries of corrective ])roceduros consisting of: (1) 
preoperativc traction by the direct skeletal method or Roger Anderson 
splint; (2) operative release of the contracted spinal ligaments and mus- 
cles; and (3) maintenance of the correction by fascial transplant to replace 
the paralyzed obliqui abdominis and quadratus lumborum, supplemented 
by a suitable back brace or spinal fu-sion. The lailes for determining ac- 
curately the extent of the area to be fused have not been formulated. 

1. Lowman, C. L.: TJic Relation of the Abcloinin.al Muscles to Paralytic Scoliosis. 
.1. Bone and Joint Sing., XIV, 763, Oct. 1932. 

2. Mayer, Leo: Fi.xed Paraljdic Obliquity of the Pelvis. J. Bone and Joint Surg., 
XIII, 1, Jan. 1931. 
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THE RELATION OF THE PROSTATE GLAND TO 
ORTHOPAEDIC PR0BLE:MS * 

BY TVALLuYCE S. DCNCAX, M.D., CLEVELAXD, OHIO 

There is a surprisingly high incidence of prostatic infection in pa- 
tients whose histories give no indication of infection in the genito-urinar^* 
tract. Chronic infection in the prostate and seminal vesicles is extremely 
common and may exist for years without producing sxTnptoms. These 
organs are not alwaj's investigated, even when the patient is affected with 
chronic joint disease or some other remote ailment. Too infrequenth" is 
the prostate looked upon as a possible focus of infection in patients whose 
sjTnptoms are indicative of the presence of general toxaemia. 

A relationship between the pro.state and some orthopaedic problem is 
found most commonh' in the following conditions: (1) involvement of one 
or more joints, with the prostate as a focus of infection; (2) prostatitis, 
associated with pain in the lower back; (3) malignancy of the prostate 
gland, with or without metastases. 

Eveiy man with a pain in the lower back, or with arthritis in one or 
more joints, should be examined both bx* a genito-urinary surgeon and by 
an orthopaedic surgeon. It is almost impos-siblc for any one other than 
an urologist to determine satisfactorih- the condition of the prostate. 
Certainly, if digital examination alone in the hands of genito-urinary 
specialists furnishes inconclusive evidence in regard to the prc.^cnce or 
absence of infection in the prostate gland, many cases of such infection 
must be overlooked when the same examination is made by those who are 
not specialists in this field. If the diagnosis is questionable, it may be 
necessary to examine the prostatic secretion repeatedly. 

The Prostate as a Focus of lufection in Chronir Arthritis 

The group of cases in which involvement of one or more joints is asso- 
ciated with a focus of infection in the prostate is of the greatest impor- 
tance from an economic point of view. Of 1,252 male iiatients with joint 
symptoms, seen within the past five years at the Cleveland Clinic, all had 
joint symptoms sufficiently severe to cause them to seek medical advice. 
Of this total number, 752, or GO per cent., were examined in the Genito- 
urinary De]iartmcnt. Of these 752 patients, ,312, or 41 ])er cent., had a 
definite prostatitis. This number represents approximatelv 25 per cent, 
of the wlioh' group, but, if all the patients hacl been subjected to genit(>- 
urinary study, it is likely that the incidence of jiro^tatic infection rniaht 
have been a< hisih as in the smaller grouj) of patient- who were reb-rred 
for tirological examination. 

Of the patients in whom iwo'tatiti> wa- jtre-ejit. .53 p..- e nt wen- 
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))(!hv(>(Mi Mic ascs of (liirly and fifl.y, and SS por ocad. hctwoon tlio ages of 
lAvenl.y and sixl^^ years. A definile history of gonorrhoea was olitaineci in 
aj)proxiniately *10 per eent. of lhe.se, eases, 'J'he ]iresenee of syphilis was 
not- a eoniinon finding; the l)lood Was.sertnann test, showed positive reac- 
tions iji 1 wenfy-.dx of 070 patients e.xaniined, — an incidence of 3.S ])er cent. 

I'A'aininations of tin* teidh and throat wen? made in 2S0 of the 312 
patients with pro.st.atitis. Of tins mnnher, fort.y-nine, or 17 per cent., had 
dental infection; .sixt.y-six, or 23 pm- cent., had infected ton.sils; and fifty- 
two, or IS ])er cent., had both dental and tonsillar infect iojis. Tlie.se 
findings are not lu'cessarilv an indication that, the pro.state is a more fre- 
quent focus than the tonsils or teeth, since man.y of these patients liad 
been examined jircviously for the most ob\’ious sources of infection. It 
does show, however, that tlu' jiroslate is as imjiortant as nny other 
possible source of infection, and is often a more dangerous factor in the 
patient s disability because hss thought and consideration arc given to it. 

ddie following (“ascs illustrate the ncc('ssity for careful study of the 
prostate in arthritis. 


C.\sn ] , An nnni.'in icc! man, ( wonty-oif'hi ynirs of age, laid laid soreness of the feet 
for tliroo or four yeaiv. Tlie right ankle had been afl'ecled first and, when no relief Imd 
been secured liy local measure.s, the patu'iit’s tonsils were removed. Hi.s feet had then 
been .symptom-free until ('iglit month.s prior to admis.sion, wlum jiain, which was con- 
stantly jiresent on walking, develoiiod under hotli heels and in the anterior part of each 
foot. A tooth was c.xtracted without efTeelinganv relief. 

There was consideralilo inflammatory reaction abmit both feet, with tenderness 
through the metatarsophalangeal joinl.s and along the Intend borders of each os ealcis. 
The nose, throat, and teeth displayed no evidence of infection. The patient denied hav- 
ing had gonorrhoea. On first examination, the prosfatic secretion showed eight to ten 
pus cells jier liigh-powei' field. In t wo day.s, the prostatic secretion was reexamined and 
showed from fifteen to twenty jnis cells, with occasional clumiis. With prostatic mas- 
sage and general measures, tlu' patient’s joints became entirely symptom-free. 

Ca.sk 2. A man, aged sixty-four years, had bumjied his right knee against the run- 
ning board of a car seven months before admission. The knee became swollen and con- 
tained fluid. An orthopaedic surgeon had tupped it on twenty-five occasions, and twice 
had injected iodofoi'in emulsion. The fluid fr'om the knee, was always sterile. About six 
weeks prior to admission, the patient had begun to have pain in the left knee which be- 
came swollen and contained some fluid. 

The clinical c.xamirration revealed definite rigidit}' in the lumbar spine. The knees 
wei'e swollen and hot and wci'e in a position of flexion, with mai’kcd restriction of move- 
ment. Clinicalty, the condition simulated an infectious pobmi’tlu'itis. 

The patient’s gencr'al pl^sical condition was good. The tonsils had been removed; 
there was no gross evidence of infection in the teeth. Tire patient had had some noc- 
turia, but there was no pain on urination and no urethral discharge. He had never had a 
gonorrhoeal infection. From the time of his admission, examination of the urine showed 
the presence of pus cells, varying from five to forty in each high-power field. Ex- 
amination of the prostatic secretion showed fifty to seventy pus cells per high-power field, 
with considerable clumping. This condition was looked upon as a non-specific prostatitis 
and seminal vesiculitis. 

Eventually the patient was sent to Arizona, where he was placed under a definite 
regimen — including heliotherapy, care of the prostate, and correction of the deformities. 
He made an excellent recovery and is now able to carry on normal activities, including the 
playing of golf. 
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Considering the absence of other sources of infection and the re- 
sponse to prostatic care, infection in the genito-urinar 3 ' tract must ob- 
vioush" be regarded as the basis of the diflScult}'. This case is significant 
because the patient’s symptoms had been present for seven months before 
anj^ investigation of the urinari' tract was made. It also brings out the 
significance of trauma and the apparent locahzation of what would appear 
to be a blood-borne infection. 


Prostatitis Associated icith Pain in the Loicer BaeJe 


Of 238 cases in which the cliief complaint was of low-back pain, foci 
of infection were discovered in the teeth in twentj'-eight cases, in the ton- 
sils in fortj'-five cases, and in both the teeth and the tonsils in thirtj’-four 
cases. The prostate was examined in onlj* 153 cases; infection was found 
in eightj'-three cases and no infection in seventj- cases. In eightj'-five 
cases, or 35.7 per cent, of the series, the prostate was not examined. 

After revieisdng manj* cases of backache, it is evident that certain 
sjTnptoms are of considerable significance in arrimng at the conclusion 
that the prostate maj’ be a factor in the causation of the pain. In mani- 
cases, the onset of the discomfort is insidious. A tjihcal historj' is that 
the patient is frequentlj' awakened earh' in the morning bj' discomfort in 
the lower back, wliich can be relieved bi* changing the position iabed and 
also bj’ voiding. On arising, ho maj’ or maj* not have moderate stiffness 
on bending over. As in mani’ mechanical defects, the discomfort becomes 
worse when the patient is on liis feet for anj- length of time. He fre- 
quenth’ complains that the pain is “deep’’ in his lower back. 

Such a man, over a period of months or even j'ears, maj* have been 
treated bj' removal of tonsils and abscessed teeth, bj’ the use of a low-back 
support, and bj' innumerable tj'pcs of pln-siothcrap^' and manipulation. 
Later, the discover^- and proper treatment of a prostatic infection have 
resulted in complete relief from the backache and the general srmiptoms 
within a relativeh' short period of time. 

The follouing case illustrates the importance of this point: 


C.\SE 3. .\ neirricd ni.'in, thirty-six yean;, for twenty-eight months before 
.admission had suffered acute pain in the recion of the right sacro-iliac joint while lifting 
Tre.atmcnt had consisted of long periods of rest in bed, manipulation of the b.ack, and 
tonsillectomy, but no relief whatever had been obtained. Fusion of the sacro-ilLac joint 
was contemplateil. 

Clinic.al examination revealed no classical signs of a richt-sided sacro-iliac inflam 
mation. No focu- of infection was evident in the no<e or throat, but there were twdvc 
abscessed Ua-th The prostate was In.^y, and its s,>crotion was loaded nath pus cclLs 
many of which formed clump;;. ’ 

After the in-titution of tn-atment of the pro-, ate and fitting the patient with a .=acro- 
ihac supiiort. much nd.ef was obtaiiuai. although the teeth had not vet been e.xtracted 

The uccessihv for repeated mieroscoplc exam’mation of prostntic 
secretu.u, ,f 1 he tltapio-is .< <„:es,.„„able, is demonstrated bv the following 
experience: ' = 
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Cask -1. A num, iiKf'd t wiit,v-llir('o yvnrti, nunc to Die Clinic with tlio complaint of 
aching in the lower back. A mechanical defect was thonght to lx; the cansativc agent. 
Prost.alic cx.'uninniion wiis Jiiadc, and .sliowcd nothing of .significance. However, within 
a week, the initicnt went to a disjiensary, wlun-c it was found that. Hie pro.slalic s(Wction 
was loaded heavily with jnis. loillnwing ad<aii)ate treatment of tin; inostatc, the pain in 
the hack was comjiletely relieved. 

ahijnnncy i)f (he Peoslate. iridt or leithoul M eloNlases 

Carcinoma of tlu' pro.stalo gland is a gcnito-nrinaiy ])rol)Icin of in- 
terest to tlie orthojiaedic stirgeon in the dilT(>renlial diagnosis of ])ain in 
the lower hack. In a series of 80S cases of carcinoma of tlic i)rostatc 
seen at the Cleveland ('linic, jiroved hone metastase.s were ])rc.sent in 
cighiy-fn’o cases, and iti c.ach of thc.se patients there wa.s a marked pre- 
ponderance of tliese secondary growths in the pc'Ivis and hones of tlie .spine. 

In such cas(>s, the j)ain is usually most sr'vt're at night and is relieved 
wlien tlie jiatient gtds uji and walks aliout. 4 his is directly at variance 
with the symiitoms relati'd hy the avi'rago patient whose hack di.sability 
is attrihutahle to some other cause. The freedom of movement in the 
lower haek is usually found to he out of all projiortion to that in jiatients 
who.se sjunptoms are du(' to arthritis in the lumhar spine. 

The .symptoms caused hy metastases to the hones from a malignant 
growth in the jirostale an* usually of long duration, as contrasted, for in- 
stance, with those from secondary growth from the breast. This is be- 
cause the jiroce.'^s in the hone is of a sclerosing type, rather than an osteo- 
clastic t3’’jie. Desiiite the long duration, if jiain is a prominent symptom, 
roentgenotherajiy is indicated as a palliative measure. 

CONCLUSIONS 

In no field of medicine or surgery has the significance of prostatic in- 
fection been brought out more strikinglj^ than in orthopaedic surgciy, and, 
even yet, the importance of this tj'pc of disease is insufficiently empha- 
sized. In the presence of other sources of infection, it is impossible to be 
too dogmatic about the exact role plajmd b^’^ ]>rostatitis in the production of 
joint disturbances. However, one hasonij'' to followfrom a clinical point of 
view the degree of improvement which some of these patientsmakein every 
respect, when adequate investigation and care of the prostate are insti- 
tuted, to realize the importance and efficacy of this method of approach. 

Certainly, sufficient evidence exists to shoiv that prostatic infection, 
even though latent, is in manj’- instances an important etiological agent in 
the production of pain in the lower back and in mani'- cases of joint 
disease. Clinical expei'ience has proved that, despite the necessity for 
prostatic supervision and the tendency toward recurrence of infection in 
the gland, symptomatic treatment of prostatitis, either alone or in con- 
junction with the care of other focal infections and general hygienic mea- 
sures which improve the patient’s general physical state, is, in the great 
majority of instances, accompanied by definite alleviation of the symp- 
toms of joint disease. 
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THE ROLE OF THE ILIOTIBIAL BAND AND FASCIA LATA AS 
A FACTOR IN THE CAUSATION OF LOW-BACK 
DISABILITIES AND SCIATICA* 

BY FRAXK R. OBER, II.D., BOSTOX, MASSACHUSETTS 


Pain along the course of the sciatic nerve can be one of the most 
disabling and distressing sjTnptoms that man can suffer. There have 
been innumerable articles pubhshed on tliis subject describing causes 
and giATng suggestions for relief of this condition. It is the purpose 
of this paper to discuss sciatic pain and its relation to certain mechan- 
ical conditions of the iliotibial band and the fascia lata, and the relation 
of these structures to their muscular attachments with regard to disa- 
bilities of the sacro-ihac and lumbosacral joints. 

It has been shown that relief of sciatic pain often comes very quickly 
following sacro-iliac arthrodesis after the method of Smith-Petersen. 
Such earl}' relief is not to he e.xplained as a result of the fusion, be- 
cause solid fusion does not occur so rapidly. Roberts, twelve or four- 
teen years ago, operated on a patient with sciatic pain to relieve what 
seemed to be a pathological condition of the ilium as shown by .x-ray. 
The Smith-Petersen incision was used. No bone patholog}' was found 
and the wound was closed. The patient was relieved. Following 
this case, Roberts performed the same operation in sixteen other cases 
and obtained complete relief in all but one. Roberts did not publish 
his work. Heyman performed a similar operation and obtained a 
like result. 

It would seem logical that the relief of .s}'mptoms in these cases might 
he due to releasing the fascial pull exerted through the fascia lata and 
its attachments to the gluteus maximus muscle. 


AX.XTOMY 

The iliotibial band extends from the crest of the ilium to the lateral 
tuberosity of the tibia, the head of the fibula, the ex'ternal condvle of the 
femur, and the intermuscular septum between the hamstrinss and the 
vastus lateralis. Above, the fascia lata is attached to the cocc}'x, .sacrum 
and crest of the ilium and, in part, to Poupart’s ligament and the os pubis: 
internally, to the ramus and tuberosity of the isehinm and the lower part 
of the great sacrosciatic ligament. Laterally, the greater part of the 
tendon of the gluteus maxinue^ muscle is inserted into the fascia lata 
and, anterolaterally, the tensor fasciae latae is also inserted into the 
iliotibial band which is the tendon of the tensor. In manv instances 
the iliotibial band is thicker than norma! above these muscular attach- 
ments and is contracted. 


pill: 


* Iti .-ul lit til- Aiuniii! Mit tiiii: of til- .\n-.. .-iriin O.-thnTc-ri - V" 
:i, r-iui'ylvatii;i. .luii- •>, 


■cLati'ia, Philid-!- 
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l’.\THOTiOr.V 

'i’ho origin of iho nniscular ndncluncnls of Iho glutens nifvximus and 
(lie tensor fasciae lalae n'presiaits tlu^ base of a triangle rvliosc apex is 
over tlie lateral as|)eet of the femur just below the trochanter. When 
there is a shortening of tlu' iliotibial band and its fasci:d expansion, there 
is an abduction contnicture of the femur, r(!sidting in a tremendous 
leverage action on the sacro-iliac jind lumbosacral joints. In most in- 
stances, the anterior jiortion of the fascia lata is contracted; in some, the 
posterior portion is contr.acfed. 



Fig. 1 


u w EocntEonocram of hip showtoe coicnreous deposit in foscin lato. The 
removal’of this deposit resnited ip partial relief of lamo back and sc.nt.c pnm. 
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The sciatic nerve 
lies beneath the glu- 
teus maximus where 
it emerges below the 
piriformis and any 
contracture of the 
fascia lata must exert 
muscular pressure on 
this nerve. In oper- 
ations on the ihotib- 
ial band, the gluteus 
maximus muscle has 
lieen found to show 
more or less spasm. 

SYMPTOilS 

Patients with 
contracted fasciae 
latae and iliotibial 
bands complain of 
pain in the lumbo- 
sacral or sacro-iliac 
regions. They may 
have pain in the 
dorsal region if there 
is marked lumbar 
lordosis and, in some 
instances, the pain 
may occur at the cer- 
vicodorsal junction. 

EX.\MlX.\TIOX 



Mr.', .-t. T.. SoptomPcr 20. 1034. Before 
I-iteral view of lower spine in a c.a.-o of lame 
double sn.appinc hips. 


operation, 
back with 


These patients 
with contracted ilio- 
tibial bands exhibit 
the signs and symp- 
toms which arc associated with other low-back difficulties. They have 
limitation of motion, muscle sjiasm, tenderness over the lumbosacral and 
sacro-iliac regions and jiosterior to and jttst below the greater trochanters, 
sciatic scoliosis, limitation of straight-leg raising, jiositive Ely’s sign, and 


functional scolio.ds if the abduction contracture is unilateral. 

The method of eliciting the abduction sign is as billows: The jiatient 
lies on his side, with the thigh next to the table and fii'xed enough to 
(ihlilrralr ami hivihar The upper leg is flexed at a right angle .at 

the knee. The examiner gr:is]is the ankle lightly with one hand and 
steadies the imtient's hip with the other. The tippor leg is abducted 


\1>1. wnt. ME l. 1' 
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widoly nnd oxfondod so 
<lint (ho (liigli is in line 
with (,Iio lK)dy, If there is 
any ahdiiolion coidracfcure, 
(ho Ira; will remain more or 
loss i)assivoIy al)duc(od, do- 
pending upon the shorl- 
eniiif!; of (he iliotibial 
hand, 'j’his band can be 
e;i.‘.i)y felt wi(h the ex- 
aminiiif? fingers between 
(ho crest of (lie ilium and 
(he aiderior aspee( of (he 
(roehan(('r. 

oi’i;n,\Tiox 

Since the first articlc" 
on (hissnbjc'ot was written, 
(ho line of skin incision has 
b('(>n changed. The inci- 
sion is oblifjue and begins 
a( a point a liltle lateral to 
lh(' anterior iliac spine, 
extending downward and 
backward (o a point about 
oiu' inch posterior to and 
one inch above the greater 
trochanter and exposing the 
fascia lata. The iliotibial 
hand and fascia lata are 
next incised posteriorly well 
over the anterior jiortion of 
the gluteus maxim us 
muscle. The incision is 
now carried forn'ard to a point .just below the anterior-superior spine and 
includes tlie f ascia surrounding the tensor fasciae latae. All intermuscular 
septa in this region arc divided. 

As soon as the section is completed, there is a marked separation of 
the cut surfaces. The fascia is furtlier .separated by blunt dissection until 
there is a gap of two inches. In some instances, pathological examination 
of the iliotibial band has shown chronic inflammation. 


Fig. 3 

F. S., Novcmbi'i- 13, 1934. llrforc ojicration. 
Lateral roentgenogram .'iliowing Inmljar lordosis. 


RESULTS 

Since May 2, 1934, the author and his associates have operated upon 
forty-Uvo patients. The left side was affected in fourteen cases and the 
right in twelve, making a total of twenty-six cases of unilateral involve- 
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ment. There was 
bilateral involve- 
ment in sixteen 
cases. 

In a few in- 
stances, there has 
been relief at opera- 
t i o n . In most 
cases, the relief from 
pain in the sciatic 
nerve begins on the 
fifth to the tenth 
daj' after operation. 
In other instances, 
where there has been 
a marked diminu- 
tion of sciatic pain, 
shght twinges have 
persisted. There 
was one case of mod- 
erate recurrence ten 
weeks after opera- 
tion, following a 
two-day motor ride 
of 1,000 miles. 

Straight-leg 
raising increases 
steadily after opcra- 
t i o n . The lame 
back clears up in 
from six weeks to 
six or eight months, 
but occasionally 
lasts longer. The 
motions of the spine 
return to normal 



Tig. -4 

F. S., March 12. 1P3.'). Two months .after operation. 
I.atenil roentpenoprzim showinc le^seneti lumtiar lonio-;’;. 


and the sciatic scoliosis disappears. Palients with lordotic or flat lumbo- 
sacral angles imjirove so that nearly a normal lumbar lordosis results. 
Po.sturc improves, the increased compcjtsatory curves decrease, and {tain 
at the root of the neck disa{iitears. 


SVMMAUY 

1. The siin])le surgical {irocethire described relieves sciatic jia.in 
in s|)ines which show no bone jiatholoay by x-ray. 

2. Contracted iliotibial bands and fa-ciae e.\crt ]iulK on the {x lvic 
bones, resulting in bad jtosture. 


vvu. xvm, NO i. jvNC.M-.v e 




!•'. It, OmCH 


no 

T.AULK I 

l?i;sri.Ts or OriuiATtox 


Involvement 

Pat ient.s 
Well 

Pal ient.s 

1 mj)roved 

Pal ient.s 
Xol 

Improved 

Total No. 
of Pa(ienf.s 

With .sciatica: 

Hilatend 

2 

■1 

1* 

7 

Uni)at('r;d 


3 

■J 

23 

Without .sciatica; 

Hilatera! 

:t 

O 

«) 

9 

I'nilateral 

O 

0 

J 

3 

Total 

23 

If) 

9 

•12 


* OpiT.'itioii ixTformcd l(io recently to jiidtte re.-idts. 

3. Ono iiiorc diat^nostic sign Inis hotai adtlotl (o oiir present knowl- 
edge of lo\v-l);iek disabilities, wliieli should be helpful in clearing up an- 
other group of kune backs t hat hav(‘ not responded well to other treatment. 
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3. Romans, PiatcY: Por.-ional cominutiieation. 
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SACRAETHRO GENETIC TELALGIA 
I. A Study of Referred Paix 

BY HORACE C. PITEIX, M.D., AXD HOMER C. PHEASAN'T, B.S., A.B., 

SAX FRAXCISCO, CALIFORXIA 

This article is the first of a series * of five, the preparation of which 
was begun in Januarj- 1929. It is based upon the anah'sis of 506 examina- 
tions for low-back disabilitj*, chosen from a series of nearly 1,000 because 
of their completeness. Its scope is limited to a study of the pain caused 
by lesions of tbe sacro-iliac and sacrolumbar joints, and its purpose is to 
advance the following definition in the interest of more accurate anatomi- 
cal nomenclature. 

“ Sacrarthrogenetic telalgia" is in no sense a diagnosis, but is a de- 
scriptive term that should be applied to the tjTrical syndrome of pain 
which originates in the sacro-iliac and sacrolumbar articulations and their 
accessoiy ligaments. The referred pain (telalgia) affects the gluteal or the 
sacral region, or both regions, and may affect any part or all parts of the 
lower extremities and genito-inguinal regions except the internal crural and 
plantar regions; The lesions that produce this type of pain are associated 
with lateral spinal scoliosis. The}' do not cause objective ncuropathologi- 
cal manifestations other than reflex physiopathic disorders and the 
atrophy of disuse. 

In reviewing the literature, we have encountered five outstanding 
sources of confusion, the first of which is inaccurate nomenclature. “Es- 
sential", “symptomatic", “primary’’, or “idiopathic sciatica", “sciatic 
neuralgia’’, “sciatic pain", and “sciatic scoliosis” are terms frequently 
used in connection with dysfunction of the sacro-iliac and sacrolumbar 
joints By definition, sciatica is the “term commonly applied to 

all affections of which the chief .symptom is pain in the distribution of the 
sciatic nerve" or the name given to “a multitude of conditions which 
give rise to pain in the distribution of the sciatic nerve and its branches ’’ 
The sciatic nerve ])ro])er is distributed to the jiosterior and lateral asi)ects 
of the leg and to the foot-". (See Figure 1.) 

None of the four groiqis of iktvcs that supj)!}- the gluteal rccion 
comes from the sciatic trunk, yet our records (Table I) show that this i> 
the region most frciiuently affected by .sacrarthrogenetic telalma. The 
l)osterior femoral region (sciatica), tlu' lateral femoral recion (cniral 
neuralgia), the .-•■acral region (.<acralgia), the inguinal region (lumbo- 

* T)ie oPuT four iin\\ m jvn ji.-inm.'n Ui )>•• u;;'!' r t!"- i- 

title, Ueal with tile fellow I’lC jiha-e- of th.i- 'iileeet: 

II. .Saeral Mobility ; 

III. .\lt( niatinc .Seeh, ; 

IV. n:.-.i:iie-i^; 

V. Te;it:i'., at. 

\0!_ XMII No, 1. JKNf.MlV ,,, 
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abdominal nouralgia), and (lie gcnifa! rogion (gonilal neuralgia) arc not 
included in the di.strihulion of (he .seialie nerve, but eominonly are affected 
by saerarthrogenetie lidalgia. If one should enlarge; (he foregoing defini- 
tions and add “and in (he dis(ribu(ion of (he ])os(erior femoral cutaneous 



Distribution of the cutaneous nerves 
in the buttock and lower extremity. 


(small seia(ie) nerve”, sciatica might 
be eonsid('r('d (o include the inferior 
gluleal rc'gion, (he jiosterior femoral 
region, and j)or(ions of the scrotum, 
bu( s(ill i( would no( cover several of 
(he areas (o which saerardirogenctic 
(elalgia commonly is referred. Fur- 
th(‘rmore, in any large series of cases, 
an anee(ion of the trunk of a nerve 
should involve all portions of that 
nerv<'’s distribution, and, although the 
])lan(ar lyjie of sciatica is said to be in- 
((‘u.seK' ])ainful none of our case 
records shows (elalgia affecting the 
sole of the foot. Finally, Oppenheim 
has .said: “Sciatica generally holds to 
(he eoursf' of one nerve so that the pa- 
tient can trace the whole pain tract 
with his finger'’', but, dc.spite our 
eveiy effort to obtain accurate local- 
ization of ])ain in each case, our pa- 
tients’ answers indicate that areas of 
(elalgia are likeb’’ to be wide-spread 
and not sharplj’’ delimited. If sac- 
rarthrogenetic tolalgia regularly in- 
volves ai'cas beyond the boundaries of 
the sciatic distribution, consistently 
shuns certain sciatic territoiy, and is 
difficult to localize, then the terms 
“sciatica” and “saerarthrogenetie tel- 
algia” are not sjmoiymous and should 


be divorced. 

Inaccurate nomenclature inevitably has led to inaccurate concep- 
tions of the origin of saerarthrogenetie telalgia. Thus the second great 
source of confusion is the direct result of the first and is found in the at- 
tempts of many authors to explain the referred pain on the basis of direct 
pressure *, or other irritating stimuli applied to the sciatic nerve, the 
sacral plexus, or the individual nerve roots from which they are formed. 


* Among those who took this view arc: Baer, Bauman, Chapman, Cox, Dmlop, 
Freiberg, Freiberg and Vinke, Goldthwait and Osgood, Haglund, Jackson, McClure, 
Meisenbach, Nutter, Beckham, Bitfield, Ridlon and Berkheiser, Ryerson, Sachs, Wmsor, 
Yeoman, and Young. (See Bibliography.) 
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It seems reasonable to us to suppose that spasm of the piriformis and other 
muscles occasionally may cause pressure upon the sciatic trunk and so pro- 
duce the s 3 mdrome of iiTitation or compression of a peripheral nerve 
although Schiidel has stated that the piriformis, when contracted, bridges 
and protects the sciatic nerve. We do not doubt that inflammation f, ex- 


tending from the sacro-iliac joints and 
other structures that lie in close prox- 
imitj' to the lumbosacral cord and 
sacral plexus, maj' cause similar dis- 
turbances. We have seen a number of 
cases of radiculitis and funiculitis ap- 
parentl}^ caused bj’ spondjditic (Dan- 
forth and Wilson, Verrall, and Wil- 
liams), spondj’lo-arthritic (Craig and 
Ghormlej', Goldthvait, Putti, and 
Rogers), or spond3’lolisthetic narrow- 
ing (Johnson, IMitchell, Smith, Von 
Lackum, and Williams and Yglesias) 
of the intervertebral foramina. But, 
if we exclude the occasional case of 
reflex ph3’siopath3' we cannot agree 
with the assumption that pressure 
upon a nerve root, plexus, or trunk 
ma3' cause pain in areas not supplied 
b3’- those structures. The regions 
most frequenth' affected 1)3' sac- 
rarthrogenetic telalgia (Table I) are 
supplied 1)3" pcrii)hcral nerves derived 
from both the anterior and the pos- 
terior divisions of evcr3' spinal nerve 
from the first lumbar segment to the 
third sacral segment. To account for 
the referred pain on the basis of direct 
])ressure, one must predicate either an 
ascending or a reflex irritation, a wide- 
spread lesion, or a lesion at the level of 
the first lumbar segment It seems 
incredible to us that lesions of an3' one 



Fig. 2 

.Su"i:c.ncd cli\-i=ion of the buttock and 
lower extremity into recions for pur- 
I)Oie= of history-takinc In sacrarthro- 
penctic tehalpia. 


of these tyjies regularly should f;iil to involve those portions of the third 
and fotirth Inmbar nerves that supply the internal crural region, yet none 
of our patients has complained of telalgia in the distribution of the 


Ur. rV- T!" r’T'n •"'I’’,’':'"'.?' ••uthors .a<: Babin.ki, Barshinper, Hradfool an. 

Y^mnn' 1 a'ul ^ inke, Gusc, Heald. Wfinb-'n:. KmIvti-. an-: 


t . 3111011 ^ tho'O wliii attriiiuti^l th-’ 
Cyii.ix, rnuimthid nn-l Fmk- !-t< iii. (o 
l/wciiiii'tf, Plate, R-'pi r^. Ryi r^ in. Tii 


c.au— to inPanineiti-m an-; Rlencke. Cha: 
-tuaii an-l K.-schn.-r. Key. Ma-!- an. .Miltr: 
'mt--n, illiam-, and \('-in^an. 
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/ 
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TAHLE I 

CrjAssii’icATio.v or .SACKAiiTni£ooi:N-j;Tic Tklai.oia by 
An'aia'si.s or -jOl llrcouns or Tri,Ai-GtA Fouxd in 


Region 

j 

Area of Telalgi.a 

Cutaneous Innervation of .Area 

1 

1 

1. 

1 

Buttock (and Intergluteal 'IVi- 
aiigle) 

1 

Po.sterior diidsions of Juinhai- I, 11, III. 
Posterior divisions of sacral I, II, III. 
lliohyjiogasf lie from lumbar 1. 

Gluteal branches of posterior femoral cutaneous 
from .saend J, 11, III. 

2. 

i 

Tliigh and or Knee 

(Posterior and or I.alenil) j 

Ilioliypogastric from lumbar I. 

Ijiteral femoral cutaneous from lumbar II, III. 
Posterior femoral cutaneous from .sacral I. II, 

111. 

1 

3. 

Leg (Posterior and 'or Lateral) 
and/or Dorsolateral Foot 
and/or Ijist Four Toe.s 

Common peroneal from lumbar IV, V; sacral I, 

II. 

Superticial peroneal from lumbar I\^ V; sacral 1. 
Sural from .sacral I, 11. 

4, 

Intergluteal Triangle Only 

Po.sterior divisions of lumbar IV, V'. 

Posterior divisions of sacral I, II, III. 


5. 

Groin and/or Genitalia 

Ilio-inguinal from lumbar 1. 

Lumbo-inguinal from lumbar I, II. 

Perineal brandies of posterior femoral cutaneous 
from sacral I, II, III. 

Pudendal from sacral II, III, IV. 

6. 

Thigh and/or Knee 

(Anterior and/or Medial) 

Anterior femoral cutaneous from lumbar II, IIL 

7. 

Foot (Dorsal and/or Medial) 
and/or Great Toe 

Suiierficial jieroneal from lumbar IV, V; sacral I. 
Deej) jjcroneal fi’om lumbar IV, V. 

8. 

— 1 

1 

Leg (Anterior and/or Medial) 

Saphenous from lumbar III, IV. 

9. 

Foot (Sole) 

Plantar: medial from lumbar IV, V; 

lateral from sacral I, II. 

Tibial from sacral I, 11. 


* Telalgia in the sacral region (Region 4) is listed separately only when no othe g 
is involved, because of the difficulty that we experienced in distinguishing 
gluteal telalgia. All eases in which there were changes in reflexes, or sensa , 
tenderness of the trunks of peripheral nerves have been rigidly excluded. 
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TABLE I — Continued 


Region's,* In'xervatiox of These Regions, and 
506 Examinations for Low-Back Disability 


Derived from Spinal Nerves j Dermatomes 

Telalgia 

Anterior 

Divisions 

1 

} 

Posterior i Anterior 

Divisions | 

i 

Posterior 

C.ases ** 

Pain t 

Per 

Cent. 

.Vo. 

Per 

Cent. 

Lumbar I 
Sacr,al I, II, 
III 

Lumbar I, II, 1 t i i 
‘ Lumbar I 

1 Sacral I II 
Sacral 1, 11, ; 

Ill 

i 

Lumbar I, II, 
III 

Sacral I, II, 
III 

357 

SS.O 

43.0 

Lumbar I, II, 
III 

Sacral I, II, 
III 

j Lumbar I, II. 

■ III 

, Sacral I, II, 

1 I” 

1 

i 

1 

j 218 

! 

54. n 

26.0 

Lumbar IV, 
S,acral I, II 

1 

1 

! Lumbar \ 
j S,acral I, H 

! 

! 

1 114 

2 s.n 

14.0 


Lumbar H', V i ! Lumbar IV. V 

Sacral 1, 11, Sacral 1, 11. ' iCS' 

1 III in 

'17.0. 

(S.O) 


Lumbar I, II 
Sacral I, 11, 
III, IV 

Lumbar I 
Sacral III 

52 

13.0 ' 

1 

! 

6.0 

Lumbar II, III 

Lumbar 11, 

111 

16 

4.0 ; 

; 

2.0 

Lumbar IV, V 
' Sacnil I 

Lumbar V 
tSacral I * 

12 

3.0 

1.0 

j Lumbar 11 1,1V 

Lumbar IV 

0 

0 

0 

Lumbar IV, V 

1 1 Lumbar V- 

0 



Saend 1,11 

* Sarni! I 

1 

0 

0 


•• In tlipse 404 cases, S.47 recions won' involvixl, an aver.w of ‘2.1 recio;!? ras- 
■t This headinc refers to t)ie ir.caience of jviin in any civen rccinn as canamrcil w-tii 
the total incidence of jviin in all regions. ' 
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sapluMioiis norv('. Finally, mol or and sTii.sory rliangos regularly are asso- 
ciated with eoini)ression of nerves hiit motor and sensory changes are 
conspienousl.y absent in telalgia. Sensory and trophic changes are to bo 
c.V{7octed in eases at' irritation at' nerves hnt (Ik; \-asomo(or and sudo- 
motor disturbances which frc<iuenlly are noted in telalgia are not asso- 
ciated with objeetiA’f' sensoiy changes, 
and, when atrophy is present, the 
elect rical react ions ntv noianal. There- 
fore, these ehanges ])elong to the 
functional groups of reflex jdiysiopathic 
disturbances and i)henoinena of disuse. 
iSacrarflirocfc/ic/ic t('Uil(]ia is not (he result 
of roinpressio)! or irrilnifon of the Irunks 
of peripheral nerres. 

'rhe evid('nce adduced hy several 
authors to (‘.vplain .sacrarthrogenetic 
telalgia on a segmental basis lias been 
summarized by Miltner, and will not 
ber(‘peal('d h(>r('. Head wrote: “Wliere 
a painful stimulus is applied to a part 
of low sensibility in close c('ntral con- 
nection with a part of mneh greater 
.sensibility, the pain produced is felt in 
the ))arl of higlu'r sensibility rather 
than in tin* part of lower sensibility to 
which the stimulus was aetuall}’’ ap- 
jilied”. Th(' ('Xternal surface of the 
bod}’’ is, of eoiu'sf', the “pnH of higher 
sensibility”, but a third source of con- 
fusion ajipears when we attempt to 
delineate the segmental spinal sensory 
areas, or dermatomes, in the lower ex- 
t Inanities. By the wide divergence of 
opinion expressed therein, the litera- 
'urc refloets the present impossibility 



I t 


'! 1 






ffi 


Dei'inutonics of tlie lower extremity, 


as repi'csented by tliose wlio follow . , , , . -.i 

Head’s teacliings.-’’^ ol donning these dermatomic areas witn 

.sufficient accuracy to allow one dia- 
gram to fit all eases. Most of the diagrams can be fitted into one of 
two groups: those which follow Head’s teachings (Fig. 3), and those 
which follow Dejerine’s (Fig. 4). To avoid contro\'ersy, we have classi- 
fied our records of telalgia by regions (Fig. 2). This is convenient 
because it groups certain contiguous dermatomes, the exact location 
of which has been a source of confusing argument. For example: 
those authors who would show that pressure upon the emerging fifth 
lumbar funiculus is responsible for pain referred to the lateral aspect of 
the leg^® have reproduced the diagrams of se^’eral authorities to prove that 
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this is the normal location of the fifth lumbar anterior (ventral) derma- 
tome (Fig. 3). Those who ascribe such pain to lesions of the sacro-iliac 
joint ha\'e found other authorities to pro%'e that the lateral crural region 
is a part of the first and second sacral anterior dermatomes (Fig. -1). 

In the inquiry at hand, the upper sacral joints represent the “part of 


lower sensibility”, but the determina- 
tion of their iimervation is the fourth 
and greatest source of confusion that 
we have encountered. jMan 3 ' anato- 
mists ignore the problem entirelj*. * 
Few of them illustrate theii- dissections. 
Those who describe the innervation of 
these jomts usualh" group each joint 
and its far-flung ligaments as a unit, 
and, so far as we have been able to 
determine, onh' Riidinger and Smith- 
Petersen have reported dissections of 
the innervation of each individual artic- 
ulation and ligament. The sacro-iliac 
joint usuallj' is said to be supplied thus: 

1. Anteriorh', bj* direct branches 
of the lumbosacral cord which is de- 
rived from the anterior divisions of the 
fourth and fifth lumbar nerves:** 

2. Inferiorh', branches of the 
superior gluteal nerve which is derived 
from the anterior divisions of the fourth 
and fifth lumbar nerves and the first 
sacral nerves ;t 

3. Posteriorh', b^- direct branches 
of the posterior primary' divisions of the 
first and second sacral nerves: 

■1. B 3 - branches of the obturator 




nerve which is derived from the anterior 


Fig. 4 


divisions of the second, third, and 
fourth lumbar nerves;! 

o. Bj' branches of the pelvic 


Dcrniatoinc? of tlie lower ext remit v. 
as representeil by those wiio follo'w 
Dejerme’s teachincs. 


portion of the sj'inpathetie gangliated cord. 


* In -siieh stantlanJ anatomieal text- as Cunninchain, Clray, Pi< rsol. and .^paheholr. 
we could find no description of the innervation of the upj'K’r sacral join;.;_ 

** In a niono'rraph in which he descnlvii and i!iu-tr.ite<l hi- can fill di---rrti in- of the 
innervation of eveiy joint in the body, Rfi.iincvr st-atr^I that h" conM find no ra r.-e- to 
the sacro-ihac joint on it- anterior a-jv,'ct, hut only branches of the ji i-;,.r:or divi-i'oi- of 
the sacral iien'es on the jv-i-terior a-iv-ct. 

+ Qtiain and Wil-on ilhi-trat<'<l a small hrar.ehof the su;v ri >r ciut-.-d ni r.-'- running 
to the |x>-terior-infenor iliac spine. Tlio-e author- who inr].; thi- inn. rvi-t: 'ti u-aailv 
st.ate that the-e hninchrs acconipitiy the imtrii at v, — . 1- into th" ihuta. 

+ Hilton s'li'in.s to have !>.- ti the fir-t to d— cri!-' thi- inr.. n.-at: >•;; V,,.. p.-..,t, e 
followtai liiiii ; Ti'-tut quoteii Hilton, but did n.-t vi rify thi- - "irc.- of —I’lnlv M. .rri- - "1 
I.nter authonties entindy oniittfs.! the obturator nerve 
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ir. C. I'lTKlN AXn II. c. IMIKASANT 


'■J'lu' sacroliimhar joinf usually i.s .s.aid (o he .suppJiod fJiu.s: 

]. By dirccl hrauclu's of (he fourlli and fiffli lumbar ncrvos; * 

2. B.y brauclic.s of (he lumbar por/iou of Mio syinpaUiotic gang- 
liatad aord. 

7’lu\S(' dascripfious led Sinilli-Bclcrsaii and ollicrs ((’owan, Harris, 
and Pitfic'ld) to coucludc lliaf pain from Ilia sacrolumbar joint shoidd bo 
referred only to the last two lumbar dermatomes (b’ig. d). ’’J’liey con- 
cluded also that pain from tlie .saero-iliac joint should be referred to the 
last two lumbar and first two sacral dermatomes, with additional radiation 
along the courses of the superior gluteal and obturator nerves. Head's 
rule indicates that painful stimuli from tin* upper sacral joints should 
travel c('nt rally in t he ant ('rior divisions of the last four lumbar nerves and 
first sacral nerv(> and in tin* posterior divisions of the first two saci-al 
nerves, 'i’hus, the referred jiain should affect the last four lumbar anterior 
dermatomes and first sacral anterior dermatome, as well as the first two 
sacral postt'rior dermatomes *■*. However, sacrarthrogenetic telalgia regu- 
larly fails to involvi' the fourth lumbar antc'rior dermatome fi’ablc I) and 
onlj'^ rarel}’^ invoh’es the second and third lumbar anterior dermatomes. 
To e.xplain genito-inguinal tel.algia, Smith-Pidcrsen concluded that, while 
some of the painful stimuli are referred to chuanatomes, others are referred 
as a neuralgia to the course of the trunk of the obturator nerve. Head’s 
rule offers no ex])lanalion for tc'lalgia in the first lumbar anterior dermatome 
and third sacral anterior dermatonn*. We have not found an}’^ author 
who explained the production of widely different jmtterns of pain, within 
a few minutes or houi-s, by the .same le.sion in the .same patient, or who 
investigated the reasons whj" .sacrarthrogenetic telalgia affects certain por- 
tions of its usual distribution more frequently than others. Therefore, we 
decided tliat a more exact determination of the innervation of tlie individual 
elements of the upper sacral joints and their ligaments was necessary. 

Our dissections of four cadavera led us to agree with Riidinger’s find- 
ings. (See Figure 5.) The innervation of the capsule of each sacrolum- 
bal’ articular facet is deri^’ed from t he posterior di^'ision of the fifth lumbar 
nerve which passes close to the articulation on its way to the multifidus 
muscle. The lateral branch of the fifth lumbar posterior division com- 
municates with the corresponding element of the fourth lumbar nerve and 
with the posterior sacral plexus. This plexus is formed bj’" the lateral 
branches of the jDosterior diidsions of the first three sacral nerves and sends 
a communicating loop to the posterior division of the fourth sacral nerve. 
The plexus lies deeply imbedded in the dense sacro-iliac and sacro-ischial 
ligaments and is separated from the sacrum by a thin layer of ligaments 
* Almost all authorities agree oii this innervation, but, like Mitehell, thej^ neithoi 
state the exact suppb’’ of the articular facet as distinct from the joint as a whole noi 
differentiate between the antei-ior and posterior divisions of these nerves. , f 

** The posterior (dorsal) dermatomes arc well described bj' Tilnej^ and Riley, 
too narrow to be of much use in dilTerential diagnosis; indeed confusion may mise nom 
the fact that the posterior margin of the sacro-iliac joint lies directly in front ot tlie m 
lumbar posterior dermatome. The fourth and fifth lumbar dermatomes and ^ 
sacral posterior dermatome are not continuous with the corresponding anterior aein 
tomes in the lower extremity. There are no posterior dermatomes in the lower c.xtiemi y. 

THE JOURNAL OF BONE AND JOINT SURGERY 



SACRARTHHOGEXETIC TELAEGIA 


119 


TABLE II 


A More Detailed Analysis of the 404 Cases Recorded in Table I 



Unilateral Pain 

Bilateral Pain 

. 

Pain All T>T)es 

Expectancy f 

c 

*5 

Cases 

Pain* 

Cases 

Pain* 

Cases 

Pain* 

Im- 

pulses 

Xo. 

Pain 



Per 

Cent. 

Per 

Cent. 

Xo. 

j Per 
i Cent. 

Per 

Cent. 

Xo. 

Per 

Cent. 

Per 

Cent. 

Per 

Cent. 

H 

201 



156 

j 94.0 

45.0 

357 

ss.o 

43.0 

S4 

43.0 

2. 

1,54 



64 

m 

19.0 

21S 





3. 

m 

33.0 

16.0 

36 



114 

2S.0 

14.0 

30 

15.0 

4. 

(16) 


(3.0) 

(52) 


(6S) 

! 


(S.O) 

19 


5. 

36 

15.0 

7.0 


o 

b 

1 5.0 

52 

13.0 


6 

3.0 

6. 

4 

2.0 

1.0 

1 

7.0 

3 0 

16 

4.0 

2.0 

s 

4.0 

7. 

4 

2.0 

1.0 

i ^ 

, 5.0 

■ 2.0 

! 12 

3.0 

1.0 

6 

3.0 

s. 

0 

0 

0 

i ° 

0 

i 0 

> 0 

1 

0 

0 

0 

0 

9. 

0 

0 

0 

i 0 

0 

0 

1 0 

0 


12 

6.0 

Total 

493 

(239 

p.atients) 

207.0 

o 

o 

O 

j 344 209.0 

kl65 

ip.atientsi. 

99.0 

S37 1207.0 

(404 1 

‘p.atients); 

' 1 

100.0 

194 

99.0 


* Tliis heading refers to the incidence of pain in any given region as compared with the 
total incidence of pain in all regions. 

T See footnoteto page 124 for method of calculating thcc.vpectancy of referred pain for each 
region. 


and periostonm. It distributes branches from the fifth lumbar nerve and 
from the first two sacral nerves to the interosseous sacro-iliac ligaments 
and the sacro-iliac joint. 

Thus painful stimuli arising within the sacrolumbar zygajiophysial 
articulations must travel centrally in the posterior divisions of the fourth 
and fifth lumbar nerves. Painful stimuli arising within the sacro-iliac 
articulation must travel centrally in the jwsterior divisions of the fifth lum- 
bar nerve and first and second sacral nerves. Therefore, each articulation 
has a “close central eoimection” only with tlm posterior dermatomes 
(I’ig. 4). Tclalgin in the pnslrrinr dennntnmrs of thr Kirrnl region is enusr/i 
l»j intrn-artirular lesions of the upper snrrnl joiiits arol freniii nth/ pi rsi.^'.s 
after radiation to tite anterior dennatomrs in the loir< rej-treniitirs hns rm^i d." 


** TIk'nui'.i- mcch.-iiii-iu tint pD'duc<“-p:ii:tin th'—' pi-tf-ri .rih m,'itn:r.' - C' r.'-' i 
tnicht he rx-piU'ihle, hy :in iiitni-'Cttv :it.al <>; >tcr.u'.!. h>r p'.iu rif* n 

the fifth himinr and first and .‘'I'Ci'nd. -acrtd nnteri'^r <!■ .-:nat4i;;!.-- in ‘L.' ! >',v, r extn' 
Still We have not evplaiii'il tli" ti la’.iria in the nta’ >r p'rtion <4 t!." h'it'.'*''>;. in tr.i- L 
femora! D-sioii, in the anti r.or fi moral tvci"n.<ir in th.-- cr.'iri. Ti.' n feri-. mn-t . 
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II. C. PITKIN' AN’D 11. U. PIIKASAN'T 


The dcn.so fihrou.s ti.s.siic, gonnric;ill3r known as tendon, by wliicli the 
contractile .siilpslance of each inii.srle i.s attached to the .skeleton or other 
strucliire.s, jibylogenetiejilly repre.sent.s n portion of the original muscle 
converted into connect ivi' ti.'^sne and i.s innervated by twigs of tlic nerves 
that ramify within the .sidistanci* of that imi.^-Tle J 3 y .such myomcric 
degeneration, the sac'rotuberou.s and long posterior saero-iliac ligaments 
were formed as direct continuations of the tendinous origin of the .semi- 
tendinosus and the long head of the liiceps femoris niuseles. The common 
aponeurotic teudous of the sacrospinalis and gluteus ina.ximus muscles, 
whicli bliMul with tlu' jiosti'rior sacro-iliiic. and sacrotuiierous ligaments, 
similarkv represent iiorlions of lho.s(« muscles wiiieh Jiave undergone 
tendinous ch'gmu'ration. 'I'lie anterior .sai‘ro-ili;ic anil lumbo.sacral liga- 
ments are direct continuations of the fibers of origin of the iliacus muscle 
from the transi'erse processes of the last lumbar and the first tliree sacral 
vertebrae, ’’J'hev an* analogous to the intertransi’cr.se ligaments and 
tendinous origins of the psoas and fpiadratus lumborum muscles from the 
transverse proei'.sses of tlie lumbar vi'rtebrai'. 'I'he nccessoiy ligaments 
of the upper .sacral joints are not e.\-ee})tion.s to the geni'ral rules governing 
the innervation of similar slructuri's throughout tlu' bodj', but actuall3m‘e- 
ceive nerve fib(*r.s from the muscles to which the3' afford attachment. We 
liai'e been able to trace in autop.sv material, b3' histological sections *, 
the course of nerve fibers that pa.ss from the muscles to end in these 
ligaments. Such lU'rve fibers are scarce, as the3' an' elsewhere in tendi- 
nous tissue, but tiny undeniabl3' are pre.sent, and their very scarcity ncMs 
to the qualifications of the.sc* ligaments as “jiarts of low sensibilit3’’". 

The iliolumbar ligaments, whieli act as a hammock for the fifth lum- 
bar vertebra afford partial origin to the sacrosjiinalis and mulfcifidus 
muscles. Thus the3'^ have acce.ss to muscular twigs from the posterior 
divisions of all the five lumbar and the first three sacral nerves (Table III). 
Painful stimuli that travel centrall3'' in the.se nerves ma3'' apjicar as telalgia 
in the corresponding iiosterior dermatomes (Fig. 4 ). Each iliolumbar 
ligament also receives twigs of nci'ves from the quadratus lumborum and 
iliacus muscles, thus establishing a direct central connection with the 
first, second, and third lumbar anterior dermatomes. 


for a direct connection between the ligaments * of the upper sacral joints and the anterior 
divisions of the lumbar and sacral nerves in order to establish a “close central connec- 
tion ” with the anterior dermatomes. A clue to this connection is found in Partridge s 
restatement of Hilton's law: “No joint is moved by an}'’ muscle whose nerve does not 
also supply a twig to that joint, and all the nerves which supply a moveable joint m’e 
branches of the nerves which supply the muscles moving the joint, and their distribution 
is on that surface of the joint which is controlled by those muscles.” If the sacro-iliac 
joint obeyed this law, its ligaments should receive nerves from every muscle that attaclies 
to the pelvis or sacrum, and its articular nerves presumably would be so numerous or so 
large that they would be dissected and described by eveiy anatomist. ApparenWy tnc 
term “movable joint” was inserted into the law in an attempt to exclude the sacro-iiia 
joints, and Partridge did not state any corollary which covers them. 

* The gross anatomical research presented in this paper was done by one oi p m ri 
Department of Anatomy of the University of California; the histological m ti 

Department of Pathology of the Univensity of California Medical Sclmol. / 
tion of the gross dissections was made by a staff artist in the Art Department or t 
University of California Medical School. 
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Fig. 5 

The posterior sacro-iliac and sacro-ischial ligaments deft). The posterior sacral 
plexus and the innervation of the sacrolumbar and sacro-Uiac articulations (.right). 


The sacrolumbar and anterior sacro-iliac ligaments give origin to only 
one muscle, — the iliacus. Through the anterior divisions of the second 
and third lumbar nerves these ligaments have a direct central connection 
with the corresponding anterior dermatomes. 

The posterior sacro-iliac and sacro-ischial ligaments have access to 
four different tj^Dcs of innervation: 

1. Direct branches from the posterior sacral plexus (fifth lumbar 
posterior division to third sacral posterior division), which are given off 
by the common cord as it descends to pierce or to curve around the inferior 
margin of the gluteus maximus muscle (Fig. 5). 

2. Twigs from the origins of the sacrospinalis and multifidus muscles 
(first lumbar posterior division to third sacral posterior division). 

3. Probably some small direct branches from the anterior division 
of the fourth sacral nerve, when it pierces the sacrotuberous liga- 
ment . 

•i. Twigs from the origins of the gluteus maximus. piriformis, bic<-{>< 
femoris (long head), and semitendinosus muscles (fifth lumbar anterior 
division to third sacral anterior division). 

Thus the jiostcrior sacro-iliac and sacro-ischial liganumts have a e!o-i> 
central connection with the first thna* .<acral po^terinr dcnnatome< ami 
all of th(' fiv(> lumbar posterior dermatomes, with the fifth Imnbar an- 
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TABLE III 

The Innervation of the Sacro-Iliac, Iliolumbar, and Sacro-Ischial Ligaments*’ 
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TABLE IV 

Analysis of 330 Cases in Which Tenderness was Found in 506 Enaaiinations for 

Low-Back Disabilitt 


Point of Tenderness 

Cases * 

Tenderness 

Per Cent. 

Xo. 

Per Cent. 

Lumbosacro-iliac angle 

252 

76.0 

2S.0 

Posterior iliac interspinous notch 

249 

75.0 

27.5 

Lesser sacrosciatic notch 

1S4 

56.0 

20.0 

Sacrotuberous ligament (free edge) 

ns 

36.0 

13.0 

Sacrolumbar interspinous ligament 

42 

13.0 

5.0 

Sacral interspinous ligaments 

31 

9.0 

3.0 

Sciatic tnmk in thigh 

17 

5.0 

2.0 

Iliolumbar ligament at iliac crest ^ 

12 

4.0 

1.0 


* In these 330 cases, there were 905 tender points, an average of 2.7 tender points 
per case. 


terior dermatome and the first three sacral anterior dermatomes, and 
probably with the fourth sacral anterior dermatome. 

To recapitulate: Pain may be referred from the sacrolumbar zygapophys- 
ial articulation to the fourth and fifth lumbar posterior dermatomes; frotn the 
sacro-iliac articulation to the fifth lumbar and first and second sacral pos- 
terior dermatomes; from the iliolumbar ligament to all of the five lumbar and 
the first three sacral posterior dermatomes, as well as to the first three lumbar 
anterior dermatomes; from the sacrolumbar and anterior sacro-iliac ligaments 
to the second and third lumbar anterior dermatomes; from the posterior saerch- 
ihac and sacrei-ischial ligaments to all of the five lumbar and the first three 
sacral posterior dermatomes, as ircll as to the fifth lumbar and the first three {or 
four) sacral anterior dermatomes. 

It should be noted that none of these structures has a close central 
connection with the fourth lumbar anterior dermatome, and there seems 
to be no controversy over the location of this dermatome in the anterior 
crural region (Figs. 3 and 4). None of our jiatients has eninplained of 
telalgia in this region. 

Only the posterior saeriviliac and saero-isehial liganu'nts have close- 
central connections with the dermatomes in the lateral crural region. 
This finding tends to emasculate the arguments concerning tin- location of 
the fifth lumbar anterior dermatome and the lir-t and 'eenmi >aera! :inte- 
rior dermatomes. 

l.ess easy to cNjilain is the fact th:*.t non-- of .cir ;'a;i--nt- ha- ro;!i- 
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]I. (;. I’lTKIX AND If. C. I’MKASAXT 


plainpclof ixiiii n'ff'iTcd lo llip .solo of j lii'foof. A inajoHl-y of <, ho authori- 
ties rcpro.sont (ho plunfnr rogion ns (ho first snornl nnicrior dcrmatonio, 
whioh has a olo.sa oonfral oomioolion witli (ho postf'rior jiolvio ligaments. 
Our onl.y o.\j)lana(ion of (his jihoiiomoiion is (hat (ho thiekonod skin of the 
solo of (ho fool may not (lualify ns a “part of miioh groator .sonsibility ” to 
pain than tho jiolvio liganionts.’* 

Alany allogc'diy (iMidor nua(omio:d struoturi's ha\'o hi'on described in 
cases of saorart hrogonot io tolnigin. Ih’oatisf* wi* ha\'(! found in those de- 
scriptions a fifth source of confusion, wo have limited our jialiiation and 
records of loiuh'rnoss to eight easily roeognizalih* landmarks (Tabic IV) 
which include tin' aooessibh* portions ol all thi' pf)storior ligaments of the 
U})per sacral joints. 'I'he lumbosacro-iliao angle and (he jmsterior iliac 
intcr.spinous notch show tin* two higln'sl porctmtagos of t('ndorno.ss in this 
gi’oup, and tho latter presents the obvious diagno.slic advantage of con- 
taining fewer anatomical structures to confuse the e.vaminer.** Further- 
more, it aiijiears that the free ('dge of the sacrotuberous ligament above 
and medial to (he ischial (id)erosi(y was found to b(! tender in more than 
one-third of our eases. Becau.se of the relati\-(> isolation of the ligament at 
this point, (he possibility of confusing such (end('rne.«s with that of other 
anatomical structures is minimal. We have found, as have others 
that jjre.ssure upon sonu' oiu' of these lemh'r spots occasionally produces or 
aggravates the (elalgia of which the subject comi)Iains. AA’hen pressure 
upon (he free edge of tlu' .sacrotuberous ligament causes (his phenomenon, 
as it has done in se\’('ral of our ea.ses, strong presumj)tive evidence is pro- 
duced to show (hat the ligaments are the source of the referred pain. 


CASK HEi’Oirrs 

Cask 1. M. M., a white girl, nineteen year.*; of coini)Iainccl of sacral backache 
of nineteen days' dunition. Tlie pain w.as vague at onset, non-radiating, constant, dull, 
and aching in character. It was .somewhat relieved by lying on the right side. It was 

* It is interesting to note that, if our thcoiy is carried to its logical conclusion, it 
should be possible to anticipate the frequency with which sacrarthrogcnctic telalgia will 
affect any given region. This we liave done, and it appears that the c.vpectancj' of re- 
ferred pain for each region shows more than a casual relationship to the actual experience 
(Table II). The e.xpectancy was calculated as follows; IVe assumed that a single painful 
stimulus could be applied with equal intensitj' to each individual p.art of the upper sacral 
joints and their ligaments (Table III). Tho number of impulses so generated in each 
primary division of the spinal nerves was tabulated and reduced to a percentage of the 
total for all regions (except Region 4). This value was considered to be the c.xpectanc}" 
for the corresponding dermatomes, and the c.xpectancj'- for each region was computed as 
the sum of the values of its component dermatomes. Thus, without attacking the com- 
plex problem of the intrasegmental and intcreegmcntal spread of stimuli through inter- 
calated cells, we arrived at the figures shown in the last column of Table II, with one 
exception. The clinical figures for Region 4 represent those patients who had no pain 
except that in the intergluteal triangle, and, since the only structures which can produce 
telalgia in the sacral region without causing other radiation are the sacrolurnbar and 
sacro-iliac articulations, the e.xpectancy for this region alone is the sum of the impulses 
from the joints proper, reduced to a percentage of the total value of all other regions. 
'The greatest discrepancy between experience and expectancy is 6 per cent., and it wouia 
seem that a larger experience might make the comparison even more striking. _ 

** The structures affected by pressure applied over the interspinous notch are. 1 1 
skin and subcutaneous tissue, the gluteus maximus muscle, the long posterior sacro-mac 
ligament, and those portions of the short posterior sacro-iliac and sacrotuberous liga- 
ments that attach to the posterior-inferior iliac spine. 
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aggravated by all motions of the trunk or legs, by coughing or sneezing, by riding in 
automobiles, and by missteps. 

Family History: The mother had died of pulmonary- tuberculosis when the patient 
was three years old. 

Past History: The patient had spent two brief periods in sanatoria (one at the age of 
thirteen and another at the age of sixteen > for a tuberculous lesion of the left apex, which 
was said to have been arrested. 

Physical Examination: The mouth temperature was 99 degrees. The pulse was 72: 
the respirations, 20 per minute. The patient was a well-developed and well-nour- 
ished girl of the slender anatomical type, who stood in fair posture nith the right knee 
semiflexed. With both knees straight, she showed a decrease in the normal lumbar 
lordosis, a total left lateral scoliosis, with a li.'t of the trunk to the right, and a rotation of 
the left shoidder and left buttock backward behind the plane of the heels. She carried 
the right shoulder and right buttock lower than the left. There was marked spasm of the 
right sacrospinalis muscle. Palpation revealed almost no tenderness anjtvhere. Percus- 
sion of the sacrum and compression of the iliac crests aggravated the sacral backache. 
.All motions of the spine and right hip were guarded. Straight-leg raising on the left was 
80 degrees; on the right, 50 degrees. Prone knee flexion*- lacked three inches on the left 
and twelve inches on the right. The lower extremities were equal in length and circum- 
ference. The planes of the anterior-superior and posterior-superior spines of each ilium 
were symmetrical and were inclined forward 10 degrees on either side. There was dull- 
ness with distant respiraton." sounds and vocal resonance and diminished fremitus at the 
left apex, but no rales. 

Rectal Examination: Some tendernc.ss was found high up toward the sacn)-iliac joint 
on the right. 

Rocnigcnoyraphic Eiaminalion: Scarring and pleural thickening wem .'■ccn at the left 
apex. There was some faint cloudiness of the right sacnviliac joint. 

Laboratory Examination: .A Wassermann test was negative. .An intr.ulermal tuber- 
culin test i.Atsatti was jx)sitive up to and including a dilution of 1:10.000. The blood 
showed ; 

Red blood cells — 1.200.000 
AATiite blood cells — 9,800 

Polymorphonuclears — 04 per cent. 

Lymphocj'tes— 30 {)er cent. 

Mononuclears — 4 per cent. 

Eosinophilcs — 2 jK-r cent. 

Diagnosis: Tuberculous arthritis of the richt sacn)-iliac joint. Healed pulmonaio.- 
tuberculosis of the left upper lobe. 

Adricc: .Arthrodesis of the right sacro-ihac joint. (Thi- wa-; refu-ed by the father.! 

Course: Immediate treatment included hospitalization, a b.si on the roof, helio- 
therapy, and the application of a plaster spica from the toe- on tlie riclit and the ktn-c on 
the left to the nipple line. Some relief fn>m pain was ohtauuMl by the application cd local 
heat to the right sacro-iliac region through a window in the ca-t. Ten ilavs after admis- 
sion. the patient devclojied telalgia in the right anterolatend fernond region, which stead- 
ily increa-ed in severity for three days. On the thinl <Liy, the patient ;d-ii complaim-d of 
telalgia in the nght buttock, po-tenor femortd region. :ind calf. .<hortlv there.after all 
pain disajiix-arcil nqiidly and was gone within an Isour. .V rr'entgt te gram, taken tuo 
wci'ks after entr>- Ohe day after the pain had di-app an-ii , showed an earlv d'stnirtive 
lesion in the tintenor margin of tlu' right sacro-diae j unt. The patient rripailv dev< !o*v-d 
a large absce.'s in the richt iliac fo— a. which eventually p int,-’ in r-roin and iwe- 
tispinitial three times. .Aerobic and anae.nobic ciiltun-s of th-- pu- from th.:- 
showed no growth, hut a guini'a-pig. inoculat.al with one of tla-.- -ps-rir:a n- devi ’o-v-i 
tvquctd tiilH'rculous le-ion- .''tahlenly. nin* ty— 1 \ liays a.^t' r adn.:--i. .n, th" ji- *!■ d 
The appan nt cau-e of death wa- pulmonary < mls-'.i-m, hut j* . rt. r-; , a- - 
was denual u- by the fath.er. 
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Tliis casp spi'ins (o show that an early I iiheiriiloiis lesion in the .sacro- 
iliac joint caused pain refi'rred only to (he .sacral region. The pro.s.sure of 
the pus within (he joint was t ran.sinil ted at first to the weak anterior iiga- 
nients and eausi'd telalgia in the second and third luinhar anterior derina- 
toines. 'When (In' pre.ssiire within the joint heeaine e.xtreme, it was 
transmitted to the strong jmsterior ligaini'iits and eausi'd a transient 
radiation to the first and .second .sacral anterior dermatomes. When the 
anterior capsule finally was ruptured, relief from telalgia was prompt, and 
the pain did not recur during the rest of tin* course of (he di.sease.* 


Casi; 2.** Ct. McX., » white Imy, aiJed ten ye:ii-s and five moidlis, complained of 
j)ain in (lie ri^ht hntloek, of (‘igld days’ duration. 'I’iie onset of pain was acute, with 
fev'er. riie jiain was non-radiatinu; it liail heroine steadily more severe since on.set; it 
was aamravated hy turniiif^ in lied, hy lying prone or on the right side; and it was relieved 
by nothing. 'J'hree days afler tJie onsid, nijineroiis niiniife red spol.sappeared on the pa- 
tient’s chest and .abdomen, but he did not complain of tender fingei's or toes. 

PInjsu’iil J'j.rdiniinilinii: 'I'he patient was a well-di'veloiaal and well-nourished boy 
whose general jiliysiral ('.vamination was negative, e.vcept as noted. The mouth tempera- 
ture was 100.2 degrei'S. The pulse was 100; the resj)! rat ions, 22 per minute. The 
cheeks were (lushed, and (he skin was hot. 'I'lK're wiac pi'techial sjiots on the chest and 
abdomen. The boy could not stand without supiiort. He bore his entire weight upon 
the left leg, with the right knee bent, and showed a marked list of (he trunk to the right. 
All (he lumbar muscles were in ext nunc .spasm, and (here was an accentuation of 
the normal lumbar lordosis. '’J'endernc.ss was maximal ovi'r the upper two-thirds of 
the right .«aero-iliac joint. Supine hip-and-knee flexion was iierformcd nornmlb’. 
Straight-leg raising was -l.a degrees on the left, .2.') degrees on the right. IhTierextension 
of the right hip was not possible. Compre.ssion of the iliac crest.? caused immediate 
excruciating pain in the rigiit .sacro-iiiac joint and, oce.asionaiiy, in the lower portion of the 
right: buttock where (luae was no direct tenderiu'.ss. The lower extremities were equal in 
length .and circumference. All of the d(‘('p ndlexes were diminished in the right lower 
extremity and wi'ie slightly hyiieractive in the left where there was a tendency toward 
ankle clonus. 

KccUd Examinalion : There was (enderne.ss liigh up toward the .sacro-iiiac joint on the 
right. 

Rocnlgciiogniphic Examiiiatioii: Tlu'n' was a slight cloudines.s of the right sacro-iiiac 
joint .space. 

Lnboriitorij Examination: Was.sermann test was negative, as was the Atsatt tuber- 
culin test. The blood showed : 

Red blood cells — 4,600,000 
Hemoglobin — 90 per cent. 

White blood cells — 16,000 
Polymorphonuclears — 79 per cent. 

Diagnosis: Septicaemia with acute (suppurative'?) arthritis of the right sacro-iiiac 


joint. 

Course: On the daj’’ after admission, the patient’s temperature rose to 104 degrees. 
On the second day, there ivas a marked amelioration of symptoms, and the white blood 
count increased to 17,000 with a differential count of 90 per cent, polymorphonucleai 
leukocytes. It was decided that the focus had drained spontaneous^, and that surgery 
should be delayed until a localized abscess liad developed in the soft tissues. For two 


* Heath reported three cases of “sacro-iiiac disease” (tuberculosis) in each of which 
pain was relieved by aspiration of an abscess. . j . j 4 . -n.- B 

** For nermission to use this case report, the authors are indebted w b)i. ivoner 
Osgood, on whose Service in the Children’s Flospital, Boston, Massachusetts, this pat 
was treated. 
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weeks the patient continued to improve. A subsequent roentgenogram showed a de- 
structive lesion in the right sacro-iliac joint, with widening of the joint and some prolifera- 
tion of new bone. On the fifteenth day after admission, there was a reciu-rence of pain in 
the right huttock, an elevation of the temperature to 102.S degrees, and the white blood 
count rose from 10,000 to 18,000. Two days later Dr. Ober explored the right buttock. 
Considerable oedema of the soft tissues was found, but no abscess. The iliac bone opH 
posite the lower half of the sacro-iliac joint was soft and necrotic. MTien a triangular 
section of this bone had been removed, it was seen that the joint cartilage on its deep sur- 
face was necrotie and flaking away. There was also some involvement of the contiguous 
sacral cartilage, but there was no pus. Cultxircs of the excised bone showed a profuse and 
uncontaminated growth of staphpdococcus albus. The woimd was drained. Convales- 
cence was uncomplicated, and the child was sent to the Wellesley Convalescent Home one 
month after operation. The case was followed for fifteen months. No recurrence of 
sj-mptoms was noted. 

Plagemann reported a case of acute suppurative osteo-arthritis in- 
volving the right sacro-iliac joint in a box' of nineteen x'ears. This case is 
very similar to ours except that, in addition to the pain m the right 
gluteal region, there was also pain radiating to the right thigh (we do not 
know the exact region). A focus of pus and granulation tissue was re- 
moved surgicallj' from the sacral surface of the right sacro-iliac joint. In 
our case, an almost identical lesion which did not go on to pus formation 
caused pain referred only to the upper gluteal region. These cases seem 
to show that even acute iutra-articidar lesions do not cause pain lo be 
referred to the anterior dermatomes unless they can produce an increase in the 
tension of the extra-articular ligaments. 

C.ASE 3. J. K., a white man, thirty years of age, sustained a crushing injun.- to the 
pelvis when the main pole of a hay derrick fell upon him. .\t the time of our e.xamina- 
tion, sLx weeks after the accident, he complained of pain in both Ijuttocks, in the richt 
posterior and lateral femoral regions, and in the right groin. 

Roculgcnographic Exaininatiari: There was revealed a fracture of the sacnim on the 
left side, which ran through the sacral foramina. There wa.' wideninc of tx)th .“acro-iliac 
joints. tMicn the patient was lying supine, the right side of the .“symphysis pubis was dis- 
placed downward one centimeter in relation to the left. This asymmetrv’ was reduced to 
one-half a centimeter when the weight was borne equally on the two feet. The two sidfs^ 
of the symphysis resumed their normal ndationship when all of the weicht wa- home on 
the right foot. 

Coiir.-c; The pelvis was reston-d to its normal alicnment by manipulation, with the 
patient under spinal anaesthesia. .Micnment was maintaineii by traction applied to Isith 
legs for a period of two weeks; then the sacro-iliac joints weri‘ suppeirteel by a trails — aend. 
tibial bone graft. The patient was relieveil of pain by the manipulation and traction. 
He made tin uncomplicated n-coverv" fn>m the oi> ration and left the ho-pital on the 
twenty-fourth postojK-rative liay. Thre<' month' after n]wratinn. a cyst devi !op. d alKUit 
the left end of the graft when' it entensi the lateral a'jset of the ilium ju-t below tlie 
IMtsterior-'U]K‘rior spine. The ilevelopment of thi- cy-t was accompanied bv pain radhit- 
ing through the left buttock to the ivi-terior femora.l ami cniral n-gion-. Tiii- jciin was 
relieved immediately by simpli> exci-ion of the cy-t which w:l' found to li.. Iv n'iitb tie- 
long ixi'tenor .'acro-iliac liganii'iit. Patlndogical examination of the cv-t sIioumI it to !>e 
filled with clear, yelloui-h fluid in which I’oat-xl myriad tl'-ck' of fdirin. Cu'tiin- of 
till' fluid sbow ial no grow th. S-ction' of the wall of the ry-t 'bow, si onlv cic.-.tri'-; d r e,, 
nective ti"Ue. Two and om--h;df month' Iat< r. a 'imilar cv-t if vi at f' oo*--;!,- 

end of the graft when' it etiiergisl fniin the lati ra! a-tv-ct i-f tie- right I’mm - ’ii t! ' 
long i>>'tenor sacn>-i!iac ligament Tlie di vi h at of thi- c'. -t r..u-i-i 
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riRlit ijuKonk, posicrior frinonil region, !in(i c.-ilf. Simple exoision of (liis aRain rc- 
lie,ve(l tlio pain. Culture.'^ and patlioloj^ic.al examinalinn of llm second ey.st were of no 
more liolp in deferminiiif; its origin fli.an they were in (lie ease of (lie first. One month 
after tlie removal of (lie s(>eond eys(, (lie patient was liaek at lieavy lalior. Ilis i)rogre.ss 
lias been followed for more than three yeai-s since liis return to work, and there has been 
no further formation of cysts. 

Casi; '1. ,1. M., a white man, thirty-four years of ag(>, came to ns for relief from re- 

curring attacks of pain in (he lower back, with radiation to the right lateral femoral re- 
gion, leg, and ankle. 'I'liese attacks had started with an injury thirteen months before 
our fimt ('xamination and had eontimied almost without cessation. 

Roviilgcitnfjnipliir R.riiniitmtioii: An incomplete fusion of the jiedicle of the loft in- 
ferior articular jiroeess of the (iflh lumbar \'ertel)ra, with a partial siiondylolisthesis, was 
disclosed. 

Physical Exainiiiation : A suldnxation of the right .‘-•aero-iliac joint was found. 

Course: 'J'his suliluxation was reduced by manipulation teithout anaesthesia, and all 
radiating jiain ceased immediately, 'I'lie rigiit .saero-iliae joint I'emniiied relaxed and 
.sore, and, when a six-weeks’ period of conservative treatment had failed to itniirovc this 
condition, we were obliged to support the .saero-iliae joints by means of a traiis-sacral, 
tibial bone graft. 'I'lie patient was diseharged from the hospital two weeks after opera- 
tion and returned to iieavy labor at his nsnai oceiiiiation in four and one-half months. 
Sixteen months afti'r ojieration, the jiatient developed pain in the right .sacro-iliac region, 
which radiated to the right posterior femoral region, the right lateral crural region, the 
ankle, and the great toe. This jiaiii couhl lie produced or aggravated l)y i)ressure upon the 
right end of the graft which jirojected .slightly at its point of emergence from the ilium. A 
covdlike structure covdd be felt at this juiint, which, when rolled between the examiner’s 
finger and the graft, “telegra]ihed” the pain down the leg to (he ankle. An injection of 
2 percent, procaine at this point was accompanied by a (I'lnporary aggravation of the radi- 
ating pain. This was followial by relief from all .s)'mi)(oms, which lasted for more than 
one hour. Rccavise of the succe.ss of this diagnosi ic test , we hosjiitali'/.ed the jiatient and 
explored (he right end of the graft. No definite pathological proce.ss was found in the 
graft, in the periosteum, in the ligaments, or in the muscles. The long posterior sacro- 
iliac ligament was freed subperiosteally for one or two inche.s in all ilircctions from the 
end of the graft , and the wound was closed. On the ilay after the operation, the patient 
was uj) and about the ward, compk'tely free from .symptoms. On the fourth postoperative 
day, the patient suddenly develoiied a subperiosteal hematoma in the operative wound. 
The tension of this hematoma caused a return of symptoms exactly like those of which 
the patient had complained before operat ion, and evacuat ion of thcheinatoma immediately 
relieved these sjmiptoms. Recause of continued hemorrhage, the wound was packed 
tightly. Tight packing caused the .same telalgia, and the removal of the packing re- 
lieved it. The patient made an otherwise uneventful recovery and returned to his usual 
occupation in one month. There were no further recurrences in a two-year follow-up. 

These two cases sconi to sliow tli.it tupical telalgia can he caused by a 
simple increase in the tension of the posterior sacro-ihac ligaments and the 
periosteum to lohich they are aliached. With the ttvo cases recently re- 
ported by Heyman, in which “sciatic pain Avas relieved promptly and per- 
manently by subperiosteal stripping of the gluteus maximus muscle and 
ligaments from the posterosuperior spine of the ilium”, the}'- seem to shoAV 
that surgical release of this pathological tension stops the telalgia. 

SUMMARY 

1. The authors have attempted to present the syndrome of sac- 
rarthrogenetic telalgia and to locate the origin and to trace the course of 
each of its components. 

THE JOURNAL OF BONE AND JOINT SURGER-V 



SACRARTHHOGEXETIC TELALGL4. 


129 


2. Five outstanding sources of confusion in the literature dealing 
■nith sciatica and low-back pain are: 

a. The inaccuracy of the nomenclature of referred pain. 

b. The influence of inaccurate nomenclatm-e on pathological 
concepts. 

c. The difference of opinion in regard to the localization of 
dermatomic areas. 

d. The lack of specific descriptions of the innervation of the 
upper sacral joints and their ligaments. 

e. The vague descriptions of tenderness of various anatomical 
structures. 

3. In presenting the results of their clinical and anatomical research, 
the authors have included onl}' those findings which are related to each of 
the sources of confusion. 


COXCEUSIOXS 

1. The term “sacrarthrogenetic telalgia” accurately describes the 
syndrome of pam which originates in the sacro-iliac and sacrolumbar 
articulations and their accessor}' ligaments. The referred pain (telalgia) 
affects the gluteal or the sacral region, or both regions, and may affect any 
part or all parts of the lower extremities and genito-inguinal regions except 
the internal crural and plantar regions. The lesions that produce this 
t}'pe of pain are associated vith lateral spinal scoliosis. They do not 
cause objective neuropathological manifestations other than reflex 
physiopathic disorders and the atrophy of disuse. 

2. Sacrarthrogenetic telalgia is not the result of irritation or com- 
pression of the trunks of peripheral nerves and must not be confused with 
radiculitis, neuritis, or neuralgia. 

3. 'N^dieii caused by intra-articular lesions of the upper sacral joints 
which do not affect the ortra-articular ligaments, telalgia appears only in 
the intergluteal triangle. 

4. Pathological changes in the tension of, or irritative stimuli ap- 
plied to, the extra-articular ligaments of the upper sacral joints cause 
telalgia in the lower extremities. 

5. Telalgia that affects the lateral crural region originates in the 
posterior sacro-iliac and sacro-ischial ligaments. 
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A METHOD OF J3LINJ) PKGG1NG FRACTURES OF THE NECK 
OF THE FEMUR, USING A SMITH-PETERSEN NAIL OR A 
BONE GRAFT AS A MEANS OF INTERNAL FIXATION 

BY WILlUIlt .1, COX, SAX rUAX(MSf!0, CALIKOllXIA 

I lie folloBiiif^ iiK'tliod hils proved \’(’ry s'ltisf.'ietory in fixing recent 
fmc-tuies of tlie neck of {lu' femur with u Smitli-Pi'tersen nnil or un a,uto- 
genoiis Iione grnfl. I he sueei'ss of this inetiiod, ns of many otlier blind 
methods deserihiHl in the liti'rainre, depends on the aeenrnte insertion of a 
test ])in from the base of the trochanter to within a few millimeters of the 
articular surface' of the' lu'ad to act as a guide. 

TKcnXipi'K 

After x-rays have; be'e'ii taken of beith hips, with the ante'roposterior 
roentge'uejgram eif the neirmal hip taken in e'.xtreme internal rotation, the 
patient is pluce'd eui a IlawU'y table with the i)utte)e‘k em the injured side 
ivsting on a casse'tte* tunne'I. 'J’lie uninjure'd Ie)wer e'xtremity is placed in 
traction tei fix the j)e'lvis. The fractured hip is manipulate’d b}" the modi- 
fied Leadbette'r me'theiel. 'Fhe' author lias foiinel this metheid of maiiijiula- 
tion tei be most satisfactory in the* reduction of sue'h fractures. Check-up 
autereipejste'rieir anel late'ral -\-rays of the hip are then taken. The lateral 



Fig. 1 

Protractor assembled for left lup. By loosening the nut (/I), the arms of the pro- 
tractor may be set at tlic normal angle of tlie neck and shaft of the femur. The nut 
may be completely I’cmovcd and tlie protractor ma3' then be turned over and reas- 
sembled to fit the opposite hip. Bj' loosening the set screw (B), the arm (C) can be 
raised or lowered, so that the tost pin can be started midway from the anterior and 
posterior borders of the base of the greater trochanter. E indicates the lever arm. 


view is taken after the method described by Leonard and George; in order 
to take such a view, it is necessary to remove the periiieal post. 

When a satisfactory reduction has been obtained, an assistant holds 
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Fig. 2 

Inferior view of protractor when as.'omblcd for left hip. 
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Fig- 4 Fig. 5 

Anteroposterior view of hip, showing the test pin in proper position. Lateral view of neck of the femur, showing the test pin in proper 

position. 
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the lower extremity on the injured side m abduction and marked internal 
rotation, and the hip joint is prepared for operation. A four-inch incision 
is then made, exposing the base of the trochanter. The writer uses a spe- 
cial protractor (Figs. 1, 2, and 3) as a means of introducing the test pin 
into the neck of the femur. After the normal angle of the neck and the 
shaft of the femur has been measured from the x-rays of the uninjured hip, 
taken in internal rotation, the arms of the protractor are set at the same 
angle. The protractor is then placed in proper position on the anterior 
surface of the hip ■ndth the hole which admits the test pin opposite the base 
of the trochanter and midwaj^ between the anteroposterior borders. The 
test pin is then threaded through the hole and drilled into the neck and 
head of the femur in a horizontal plane for a distance of nine centimeters. 



Fig. 6 

Smith-Peterscn nail with a hole drilled in the cap just ofi center and a Kirschner 
wire threaded through it. 


One does not have to paj' an}’ attention to the angle of tor.sion or antever- 
sion, as, when the lower e.xtremity is abducted and markedly rotated in- 
ternally, the neck of the femur is in a horizontal plane. The po.'itiou of 
the test pin is then checked with anteroposterior and lateral roentgeno- 
grams of the neck of the femur. Figures 4 and 5 show the test pin in 
proper position. 

If a bone graft is to be used as a means of internal fixation, it is im- 
perative to drill the test pin a.« closely through the center of the neck as pos- 
sible, but, if a Smith-Petersen nail is to be used, it makes no difference 
whether the test pin is on the superior or inferior side of the center of the 
neck, as long as the lateral view shows it to be in good jiosition. This 
is one disadvantage of a hollow Smith-Petersen nail. The writer uses a 
Smith-Peterscn nail with a hole drilled in the caji, and the end of the test 
pin can bo threaded through the hole. In this way. the nail can be ro- 
tated about the pin and driven into the neck jiarallel with the pin on 
either the superior or the inferior side, thus eomj>en-atinc for the fact that 
the test pin is not in the center of the neck. 

It is very important to use a nail of the jiroper length. If it i- too 
long, it will jicnetmte tin- head: if it i' too >hnrt, the fragments will not be 
properly fixed. The length of the nail to he u-ed dei^aids uikui the rela- 
tion of the end of the te.-t ]nn to the articular surface of the he:!d of the 
femur. If. when drilled into the neck for a di-tanci- <•: nine ce-itimeter'. 
the test jiin ju<t touehi-- the articular -urfacc of tie- hc.a.i, an cigliT-eenti- 
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meter nail should be used; if the test pin does not penetrate deeplj* enough 
into the head when drilled in nine centimeters, a ten-centimeter nail 
should be used. That is why nine centimeters has been adopted as the 
distance for drilling the test pin. It has been the ■^\Titer’s experience 
that it is necessarj' to use a nine-centimeter nail more frequently than anj' 
other length. A nail starter should be used before the nail is driven 
home; othermse the greater trochanter is liable to be fractured. Also, in 
driving the nail, one should strike ^dth moderate force, following through 
wth the force as when driving a golf ball. The writer feels that this is 
very important, because, if light taps are made on the nail, distraction of 


B 


Fig. 9 

Hollow drill graduated in centimeters. 

.•1 : Kii-schner wire threaded into the drill: B: Fit.« into the -Alhee electric motor. 

the fragments will result. The author has recently seen three cases in 
each of which there had been a perfect reduction of the fracture, followed 
by distraction of the fragments when the nail was driven home, because 
of light tapping. After the nail is driven home, the fragments are im- 
pacted and the wound is closed. Figures 7 and S show a fraettire of the 
neck of the femur which has been fixed by tliis method. 

In case a Imnc graft is to be used as a means of internal fi.xation, the 
graft bed is jjrepared by drilling a hole half an inch in diameter through 
the neck of the femur by threading the te.-^t pin into the hollow drill as 
shown in Figure 9. 

Eighteen fractures of the neck of the femur have been fi.xed with 
Smith-Petersen nails by the method described, without any complication 
which can be attributed to the method. The youngest patient was fifty 
and the oldest, eighty-four. 


liEFEUEXCES 

l.r.ADiurTTKU, G. AV.: .\ Treatment for Fnictun' of th<> Xerk of tie- Femur. .1. lione 
and .loint Surp.. XV, 9:11, Oet. l‘.t:!:l. 

Kkovaiu), R. D., .and Gkouci;. .\. \V.: .\ Ca"e;t<' with a C invex Curve. .\m. .1. 
Roenipenol., XXVHl, gi’il, 19:12. 
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SOME ORTHOPAF.i:)IC FINDINGS IN NINETY-EIGHT CASES 

OF HEMOPHILIA * 

BY IIKMiV JJASCOM THOMAS, M.I)., CHICAOO, ILLTXOIS 
From llir Uiiurr.sitit of Jllinoix, (‘ojlcjir of Mciliriiir, Chicdf/n 

Hcmojihiliii, a sox-Iiiikod, liarcditary disaasa liniitad to tho male sex, 
is charactarizad aliniaally by oxa(*ssiva luanorrliaf^a whiali may occur 
from any ])ar( of tlia body. 'J'ha only aonstani abnormal lal)oratory find- 
ing is a prolongation of tlu* aoagidation time of tlui blood. The most 
charactarislic location of liamorrhag(^ is into tlu; joints; for this reason, a 
large nnmbtu' of hamophiliacs consult orthopaadie surgaons. 

From the standj)nint of joint traatnumt , than^ is lit t la to be said except 
from a conservative point of view, — that is, injury to the joints should be 
avoided and those joints alreafly involved should be put at rest. In the 
^ ^ acute stage, tlu' ai)pliaation of ice bags 

r . seams to la.s.san the pain, to reduce the swell- 
ing, and to .short ('ll tho duration of invalid- 
ism. If the hemorrhage is extensive, the 

arterial pulsa- 
tion distal to 
the involved 
part should 
bo carefully 
watched, for, if 
the arterial 
pressure is low- 
ered by loss of 
blood and the 

extravascular 

pressure is in- 
creased b}'’ the 
swelling, the 
blood supply to 
the distal part 
may be cut off 
and a nutri- 
tional gan- 
grene m a y 
develop (Fig. 
1). If the pul- 
sation in the 





J ' 'f.' 


V, 









Fig. 1-A 


Fig. 1-B 


Case 4, F. H. Gangrenous foot which followed extensive hemor- 
rhage of the leg. No surgical interference; gangrenous portion 
sloughed spontaneously without hemorrhage. 

Fig. 1-A: Photograph taken earlj’- in March, showing extent of 
the gangrene. 

Fig. 1-B : Photograph taken seven months later after spontaneous 
sloughing of gangrenous portion. 

* Read at the Annual Meeting of the American Orthopaedic Association, Philadel 
phia, Pennsylvania, June 7, 1935. 
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extremit}’’ is greath' diminished or entirely cut off, blood transfusion is 
indicated to restore the blood volume and to raise the blood pressure. 

In the chronic stage, after contracture has occurred, the treatment 
should be directed toward overcoming the contracture and restoring 
function to the joint. This treatment consists of veri- slow traction, 
careful diathermi*, gentle massage, and closeh' observed casts and turn- 
buckles, followed bj' slow and cautious institution of motion. Such treat- 
ment frequently requires mam* months. The injured joints are kept at 
rest, first in bed, later bj* casts, then bj* the use of crutches, and still later by 
the aid of a cane. These corrections cannot 
be hurried for fear of producing another 
hemorrhage into the same joint, which 
means beginning the entire process over 
again. 

From 1930 to 1935, nmety-eight 
cases * of hemophilia were studied at the 
Research and Educational Hospital and 
the Illinois Surgical Institute for Children. 

The findings are included in Table I. 

At the time of the first e.xamination, 
the ages of the patients ranged from birth 
to sixtj'-five years. Seventj’-seven pa- 
tients (78.0 per cent.) gave a histori* of 
joint involvement, while sixtj* (61.2 per 
cent.) had permanent joint deformity. 

The percentage of joint involvement is 
actually much higher than these figures 
would indicate because in the average ca-^e 
it is a rather late manifestation, and 
many of these patients are young children 
who undoubtedly will later dcveloj) joint 
hemorrhage. Of the .si-xty-fivc patients ten 
years of age and over, fifty-two (SO per 
cent.) gave a history of joint involvement. 

Of the joints involved, the knee was by 

far the most commonly affected (GS per cent.). Xext in orderof frequency 
were the ankle (56 per cent.), the elbow (53 per cent.), tlio hip (16 per 
cent.), and then, more rarely, the small joints, — tlie fingers (15 ])er cent.), 
the wrist (5 per cent.), and tlie toes (2 percent.). The .-honliler seemed to 
have escaped jiermanent deformity mon- tlian any other joint. The 
spine was involved in three case.-. 

The ])atient in Casi' I ,-nffered hi- fir-t joint Iiemorrhace at tiie age of 
three months, while the jiatient in Ca'>'2develu]v d hi- earlie-i iniracaji-n- 
!ar liemorrli.age at twenty-three ye.ar- of age. Th.-f two leitient- were tie- 
youngest and tin* oldest in the group to di-veloji hem.art! 

" 1 iu' c!inir;il aial gi rs tir r!- !■: -.i:;." ca';:r> < f rj. 

ii’.onogotjih liy I').'. C.-iro'!! I.. H:rv!i I'f t!." t'aivi r.;:v <>; 11'.;; 

M'l. .win. Ml I. 
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TABLE I 


SuMMAUY or Joint Invoi.vkmknt in Ninhtv-kight Casks or IlKMorniuA 


Case 

Age at 
Fir.st Ex- 
aininat ion 

First 

Ileniorrlinge 

.Joints First 
Involved 

Subsequent 
.loints Involvet 

Permanent Joint 
Deformity 

1. L. S. 

8 years 

Elbow, at 3 
montlis 

Elbow, at 
3 months 

Practicalh' 
all joints 

Knees, elbows 

2. J. M. 

52 years 

Bit tongue, 
at 5 3 'ear.s 

Knee, at 
23 3 'ears 

Knees, elbows 
ankles, fingers 

, Knees, elbows 

3. L. B. 

22 years 

Bruises, at 

G montlis 

Ankle, at 

3 3 'ears 

Practicalh' all 

Knees, elbows 

4. F. II. 

9 months 

Hematoma, 
at liirtli 

None 

None 

None 

5. L. H. 

30 3’(*ars 

Tooth, at I 
3 ’ear 

No recol- 
lection 

Practicalh’ all 

Practicalh’ all 
joints, compli- 
cated 1 ) 3 ’ arthri- 
tis deformans 

G. II. P. 

11 years 

Circumcision, 
at 12 montlis 

Right knee, 
at 4 3 'cars 

Knec.s, siiine 

Spine 

7. M. Z. 

21 years 

Circumci.sion, 
at, 8 da 3 's 

Hip, at G 
3 'oars 

j 

Practicalh’ all 

Hips, elbows, 
knees, ankles, 
wrist, hand 

S. C. L. 

2G years 


1 

Knee, at 

5 years 

Practicalh’ all 

Hips, knees, 
elbows, wrists 

9. W. K. 

15 years 

Bruises, at G 
montlis 

Right knee, 
at 5 3 'enrs 

Practicalh’ all 

1 

Elbows, knees, 
left hip 

10. E. B. 

19 3 'ears 

Swelling of 
hand, at 6 
months 

Hips, at 

4 3 'ears 

Knees, ankles, 
elbows 

Knees, elbows, 
ankles 

11. R. R. 

49 j^ears 

Knee, at 3 
3 'ears 

Knee, at 

3 3 'enrs 

Knees, ankles, 
elbows 

Ixnees, ankles, 
elbows 

12. L. C. 

31 years 

Teeth, at 6 
3 ’cars 

Knee, at 

6 3 'ears 

Ankles, knees, 
elbows 

Ankles, knees, 
elbows 

13. M. B. 

1 APT 

, 47 3"ears 

Bit tongue, 
at 5 3 'ears 

Knee, at 

6 3 'cnrs 

Practicalh’ all 

Right knee, 
right hand, 
elbows 

14. W. R. 

34 years 

Cut head, at 

8 months 

Ankles, 
at 3 3 'ears 

Hips, ankles, 
knees, elbows 

Knees, elbows 

15. E. C. L. 

12 j’-ears 

Hematoma, 
at 3 months 

Knee, at 

3 3 'ears 

Elbows, knees, 
ankles 

Knees, elbows 

16. W. P. 

32 years 

Hematoma, 
at 1 3^ 3 "ears 

Wrist, at 

6 months 

Practically all 

ICnees, elbows 

17. F. R. 

10 3Tars 

Cutting of 
teeth, at 10 
months 

Ankle, at 

1 Yi years 

ICnees, ankles, 
elbows 

Knees, elbows 

18. R. R. 

18 3’^ears 

Umbilicus, at 
birth 

Ankle, at 
18 months 

Ejiees, ankles, 
elbows 

Knees, elbows 
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TABLE I — Continued 



Age at 
First Ex- 
amination 

First 

Hemorrhage 

Joints First 
Involved 

Subsequent 
Joints Involved 

Permanent Joint 
Deformity 

19. J. R. 

34 years 

Knee, at 6 
years 

Knee, at 6 

1 years 

Practically aU 

Knees, elbows 

20. H. Z. 

16 years 





21. J. W. 

37 years 

Subcutaneous, 
at 5 days 

Knee, at 6 
years 

j Practical!}- all 

Knees, elbows 

22. L. H. 

11 years 

Hand, at 4 
months 

Elbow, at 1 
3 vears 1 


Knees, elbows 

23. E. K. L. 

30 j'ears 

Ankle, at 3 
years 

Ankle, at 

3 years 

Practically all 

Knees, elbows 

24. H. H. 

10 years 

No recollec- 
tion 

Ankle, at 

4 years 

Ankles, elbows,! 
knees, shoulders 

Knees, elbows 

25. M. H. 

12 years 

Bruises, at S 
months 

I^ee, at 3 
years 

Ankles, elbows, 

knees, shoulders 

Knees, elbows 

i 

26. R. M. 

1 

IS years 

No recollec- 
tion 

Elbows, at 
IS months 

.Ankles, knees, 
elbows, wrists, 
fingers 

Knees, elbows 

27. -W. G. 

20 yeans 

No recollec- 
tion 

Elbows, at 
IS months 

! 

ICnces, elbows 

Ivnees, elbows 

28. J. A. 

7 years 

Foreskin 
stretched, im- 
mediately 
after birth 

' Wrist, at 

2 years 

1 

1 

Ivnce, wrist, 
cll)ows 

Knee, elbows 

29. J. 0. 

IS years 

Skin, at 5 
months 

1 Elbow, at 

4 years 

Practically all 

Ivnee, elbow 

30. R. T. 

14 years 

Circumcision, 
at S days 

Elbow, at 

1 1 years 

Eni)ows, knees, 
ankles, wrists 

Ivnee, elbow 

31. J. K. 

17 years 

Circumcision, 
at 6 weeks 

Knee, at i 
6 years 

Practically all 

Knee, hips 

32. R. W. 

17 years 

Circumcision, 
at 8 days 

lOieo, at 

6 years 

Knees, cIIkiws, 
hips, shoulder j 

Knee, hip 

33. J. W. 

22 years 

Circumcision, 
at S days 

Knee, at 

4 years 

j Practically all | 

Knee, shoulder 

31. w. r. 

10 years 

Circumci'^ion, 
j at 9 days 

i Ell>ow. at 

i 5 ve:irs 

1 

1 EUkiws, knees.! 

1 hip'. shoulders 

Knots 

3,-). J. n. 

13 years 

Circumcision, 
at 9 days 

! Knee, at ‘ 
1 4 years 

; Knot'S, oIIkiws 1 

i 

Ivnt'os 

36. J. .1. 

j 30 years 

i 

1 Knee, at 10 

i years 

; Knrt\ at 
i lOyftir' 

Practically all | 

! 

Knofs 


37. H, .1, M.' 3.'i ycar.-i ^ No rx-rcilli'c- No n-rol- nnk!'-',' Kiui-< 

! tion ' Icotion . hip' 

3S. S. S. i 2S yc.in- Cimnr.ri'!>':i. Kru-o. at Kr.i-c?-. nnklf', Knf-o^ 
at S lOyrar^ 


M>K -Win, .NO I JANl-Aia I'j’' 
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ir. n.. THOMAS 


I — Cotiliniiril 


Case 

Ape at 
Fir.st Ex- 
amination 

First 

Ilemorriiape 

.Joints I'irst 
Involved 

Subseiiuent 
.Joints Involved 

I’ermanent .Joint 
Deformity 

39. D. F. 

13 years 

Cireumeision, 
at 4 weeks 

Hip, at 

5 years 

Knee.s, hips, 
wrists, ankles, 
finpers 

Knees 

40. J. S. 

22 months 

Cireumeision, 
at 12(la.v.s 

Ivnee, at 

14 months 

Knees 

I.eft knee 

41. L. B. 

2' .) ve.'u s 

Hematoma, 
at 9 montlis 

Kiu'e, at. 
IS months 

Knees 

Knee 

42. S. C. 

13 years 

Cut finper, 
at G months 

Kih'c, at 

1 .year 

Ivnees, elbows, 
ankles 

Knee 

43. H. Z. 

G years 

Finper, at 

13 montlhs 

ICnee, at 

18 months 

Knees 

Knee 

44. R. S. 

S years 

Tonpueeut, 
at 7 months 

Hip, at 
”) yt'ars 

Shoulders, 
knees, ankles 

Ivnee 

45. F. 0. 

7 years 

Tootli, at 10 
months 

Knee, at 

G years 

Knee 

i 

Knee 

4G. H. W. 

15 years 

No recollec- 
tion 

No recol- 
lection 

Knee 

Knee 

47. S. M. 

22 3'car.s 

No recollec- 
tion 

Knee, at 

14 months 

Ivnees, elbows, 
I'lnpers, hips 

Elhow.s, hips, 
ankles 

48. B. E. 

14 .years 

Cuttinp of 
tooth, at G 
months 

Ankle, at 

4 .years 

Ankle.s, knees, 
elbows, ripht 
hip 

Elbows, ankle 

49. J. P. 

16 3’oars 

No recollec- 
tion 

Elbow, at 
7 3 'ears 

Elbows, knees, 
ankles 

Elbows, ankles 

50. E. C. 

11 3'cars 

! 

Bit tonpue, 
at 13 months 

Spinal col- 
umn, at 2 
leans 

Ankle.s, knees, 
shoulders, hips, 
sjiinc, elbows 

Elbows 

51. J. S. 

8 years 

Circumcision, 
at 8 cla 3 ’.s 

Elbow, at 

3 3 'cars 

Elbows, an- 
kles, knees 

Elbows 

52. L. B. 

11 j'cars 

Bruises, at 

G months 

Elbow, 
at 5 3 'cars 

Elbows, an- 
kles, knees 

Elbows 

53. G. L. 

30 years 

Hematoma, 
at 6 months 

Elbow, 
at 5 3 ears 

Elbows, hips, 
knees, fingers, 
toes 

Elbows 

54. D. M. 

G 3Tars 

Cut lip, at 

3 .years 

Elbow, at 

5 .years 

Elbows 

Elbow 

55. B. C. 

14 3 'cars 


Elbow, at 

9 3 ’car.s 

Knees, ankles, 
wrists 

Left elbow 

56. J. F. 

6 3'cars 

Cut lip, at 1 
year 

Ankle, at 

3 3'ears 

Ankles, elbows 

Left elbow 

57. M. B. 

65 3’'cars 

Teeth, at 6 
3Tars 

Elbow, at 
about 40 
3 'ears 

Elbow 

Left elbow 

58. S. R. 

12 3'-cars 

Subcutaneous, 
at 4 months 

Ankles, 
at 2 3 'cars 

Ankles, knees, 
elbows, shoul- 
ders, toes, 
fingers 

Elbows, knees 
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TABLE I — Continued 


Case 

Age at 
First Ex- 
amination 

! 

First 

Hemorrhage 

^Joints First 
Involved 

Subsequent 
•Joints Involved 

Permanent Joint 
Deformity 

59. J. G. 

12 years 

Knee, at 6 | 

years 

1 Knees, at 
' 6 yeare 

Shoulders, 
knees, ankles 

Knee 

60. C. F. 

58 years 

Xo recollec- 
tion 

Xo recol- 
lection 

Knees 

Knees 

61. A. G. 

11 years 

Cut finger, at 
5 years 

-Ankle, at 

6 years 

-Ankles, knees, 
elbow 

Knee 

62. B. S. 

S years 

Hematoma, ! 
at 1 year | 

I I^ee, at 
i 2 years 

Elbow, knee, 
ankles, hip 

Xone 

63. D. S. 

9 years 

Hematoma, 
at 6 months j 

Knee, at 

i 2 years ! 

1 - 1 

Knees, ankles, 
elbows 

Xone 

64. R. C. 

4 years 
‘ 

Umbilicus, j 
at birth 1 

! Ankle, at | 
IS months; 

-Ankles, knees 

Xone 

65. R. B. 

4 years 

Bit lip, at 10 
months 

Shoulder, | .Ankle, knee j 
at 3 years, | 

Xone 

66. J. 0. 

27 months* 

Circumcision, 
at 10 days 

-Ankle, at | 
2 years 

^ -Ankle, knee | 

Xone 

67. D. V. 

6 years 

Ankle, at 1 
year 

i -Ankle, at 
■ 1 year 

j Elbows, knees.; 
! ankles ] 

Xone 

68. H. P. 

2 years 

Circumcision, 
at 8 days 

Right 
knee, at | 
15 months' 

Iviiccs 

1 

Xone 

69. A. M. 

7 years 

[ .Attempted 

1 circumcision, 

1 at 8 days 

, Ivnee, at ^ 
■ 1 year 

i Knees, elbows 

1 

1 

Xone 

70. T. S. 

4 years 

i Hematoma, 
at 3 months 

Spine, at 

4 yearn 

Spine 

Xone 

71. G. IV. 

j 4 years 

1 

Cut lip, at 

1 ' 2 years 

Left an- 
kle, at 4 ' 

years 

Left ankle 

1 

Xone 

72. L. B. 

‘ 7 years 

i 

Xoselileed. 
at 9 months 

Left el- 
bow. at 5 
years 

-Ankles, elbows 

Xone 

73. D. G. 

I 30 years 

Hematoma, 
at 3 months 

.Ankle, at 

0 years 

Knee, ankle 

Xone 

74. S. S. 

1 5 yeai> 

Circumei-^ion, 
at S days 

Knee, at 

3 years 

Knees 

Xone 

7.V T. \V. 

1 12 years 

Throat, at 

11 months 

.\nkle. at 

9 yi'ar- 

-Vnkler, hip- 

Xnri*' 

70. V. I.. 

4 ’ J years 

Circumcision, 
at ."i liay.s 

Hicht 
klie<', at 

4 ' 2 yiiir- 

Uiclit knee 

Xone 

77, R. K. 

X Vi’ars 

Ankli*'. at 3 
y(‘ai> 

ly yrar'- 

Ankl- 


78, V. W, 

■J'. years Cimimn-iea. 
at 9 .lavs 

Anklf. ;iT 

1 v«-ir 

Ankh- 

XoM. ^ 


'I'l. win. Ml 1. l'.-' 
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II. U. THOMAS 


'rAlJl-iK I — Couliuncd 


Caso 

1 

j 

.‘\KC !ll 
I'irst E>:- 
nininiitioii 

I'irst 

Ileiiiorrhafre 

.loints First 
Involved 

Subsequent 
.Joints Involved 

Pi'i inancnt .Joint 

1 Deform it.y 

79. R. R. 

7 niontlis 

Cireiiineision, 
at S (la.vs 

None 

None 

None 

SO. R. Z. 

I y('!ir 

Bruises, at 

3 tiiotit lis 

None 

None 

None 

SI. T. S. 

40 yen I S 

Cut Ii|), at 

IS mouths 

None 

None 

None 

S2. W. G. 

37 veil I S 

i 

Teeth, a1 1 
year 

None 

None 

None 

S3. .1. M. 

1 1 yi'iirs 

Bali.v teeth 

None 

None 

None 

81. D. C. 

24 years 

Teeth, at 1 
year 

None 

None 

None 

So. P. D. 

S years 

Xoselileed, 
at 2 . years 

None 

None 

None 

SO. M. F. 

1 

16 years 

Nosebleed, 
at 3 yours 

None 

Noni' 

1 

None 

S7. E. K. 

6 yi'ars 

Teetli, at 6 
moiitlis 

None 

None 

None 

i 

SS. D. K. 

Birth 

1 

Uiuhilica! 
cord, at 4 
days 

None 

None 

None 

S9. C. L. 

22 yi'iirs 

1 

Adenoids re- 
moyed, at 4 
years 

None 

None 

None 

90. E. P. 

12 years 

No recollec- 
tion 

None 

None 

None 

91. T. S. 

14 years 

Nasal, at 2 
years 

None 

None 

None 

92. J. S. 

1 1 years 

No recollec- 
tion 

None 

None 

None 

93. P. S. 

12 years 

No recollec- 
tion 

None 

None 

None 

94. K. T. 

S .years 

Nosebleed, 
at 2 j’ears 

None 

None 

None 

95. K. T. 

8 years 

Nosebleed, 
at 2 jTars 

None 

None 

None 

96. W. Z. 

^ 17 years 

1 

Nosebleed, at 
2^2 years 

None 

None 

None 

97. Q. R. 

11 years 

Nasal, at 2 
years 

None 

None 

None 

98. H. F. 

18 years 

Circumcision, 
at 9 days 

None 

None 

None 
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Case 3 is of special interest to the author because in 1930 he per- 
formed an ovarian transplantation on this boj-. There was no excessive 
bleeding at the time of operation and the patient remained sjTnptom-free 
for five and one-half months. Following this, he also suffered two frac- 
tures of the femur, both of which healed surprisingly well, so that a sati.s- 
factorj' leg resulted. It is of interest that this patient's maternal grand- 
father bled to death folloiving a fracture of the leg. 

From birth, the patient in Case 4 bruLsed easily. At nine months 
of age the diagnosis of hemophilia was made b\- blood examination. He is 
a member of a high-grade hemophilic family. His maternal uncle is also 
included in the group of cases reidewed in Table I. Three other ma- 
ternal uncles have bled to death. In February 1934, the patient suffered 
a small two-inch burn on the external aspect of the leg between the knee 
and ankle. This was followed by e.xtensive hemorrhage which included 
the whole extremity. He became very anaemic and ran a high tempera- 
ture. Three weeks later, when the swelling and discoloration began to 
subside, it was found that the foot was gangrenous (Fig. 1-A). At this 
time, the patient received two blood transfusions. It was in this condi- 
tion that he was brought to the hospital. Pneumonia developed and three 
blood transfusions were given. Nothing was done to the foot and no 
bandages were applied. The affected area was left exposed and wa- 
mereh' protected from external injury. When the gangrenous portion 
became loosened, it was strapped on with adhesive tajie. After seven 
months, there was a spontaneous sloughing of the entire portion of the fot)t 
without the loss of a single drop of blood (Fig. 1-B). This is the only 
case of hemophilia with gangrene which the author has observed. 

The patient in Case 5 has a combination of generalized jiroliferative 
arthritis and hemophilic hcmarthro.ds. Practically all of the joints are 
involved and main' are permanently deformed. He has been confincrl 
to a wheel chair for .<ix years. 

In Case 6 there is a definite destruction of the sjiine which undoubt- 
edly followed a hemorrhage in this location. The case was first diaguo'cd 
as Pott's disease and the patient was kept on a frame for two years. 

The ]iatient in Case 7 has a \’olkmann’s contracture following ex- 
tensive hemorrhage which involvcal the entire arm (Fia. 2). 

The patient in Case 34 has Miffered so many hemorrhage--' into hi- 
kne(> that he has been able to walk but nine montlw dnriin: the hi't five 
years. The iiatients in C'a-^es 94 and 9.5 are twiin. 

COXfUSIONS 

General or constilntional treatment of hemophilia pre-ent'- ;i ehao- 
of eonnieting oiiinions, out of which the interni-t may p.-rhan-; briim order. 
Tilt' present study, showing the hi^h p‘-rcentage of joint invohcinem . 
deinou'-tratc,' that the ortho]'aedic -nrc'-on ha' an interc'i in the p-itient 
witli hemophilia and may h:>.\e an imjiortatit role to jilav in tie- e;irl\- 
inanacement of thc'c ca'c- and in the 'iinrieal reliabifitatioa of d- fontn- i 
joint-;, if and when a mean- for the control of h< :n'>rrha">- i- foumi 

^o^ will VO I j^vevm !■ -' 



CONGENrJ’AL ANOMALY OF THE CORACOID 

Os COIJACOSTKKXAUO ^'■KSTIGIALK 
BY JKBOMK G. FINDKU, M.D,, IO\YA CITY, IOWA 

Fro?/! (he Dcpnrlinviit nf Orlhnpaalic Surgery, Clnldrcn's Ilmpital, Iowa Oily 
Srrrie.r of Arthur Sleiiullrr, M.D. 

Congenital anomalies of (he eoraeoid jiortion of the human scapula 
are veiy rare. The following ease of a vesi igial eoraeosternal bony process 
reiiresents an unusual anomalj’ in man. As far as can be determined, this 
jiartieular anomaly has ne\'er been rejioi-ted before. In this instance, it 
was associated with other congenital dehads, — namclj', spina bifida of the 
cervical region, Spr(‘ng('rs (h'formity, and torticollis. 


CASIC BKI’OUT 

Tlie jiafiont was first staai on I'('l)runr\* 13, 1931, wlicn sovon months old. He had 
been delivered of an eclamptie, primiparous mother by Caesarean section. Shortly 
after, a prominence of the n'Kht clavicle (?) had been noted, associated with some twisting 
of the head toward the lefir sid('. The torticollis increased .and the patient did not use 
the right arm very .actively. 

Phytiicnl Ex(imi)uilion (Sei)teinb(a’ 19, 193-1) 

Oidy the factors relevant to the congenital defects are recorded here. 



Front view of patient, aged nineteen 
months, showing the facial asymmetry, 
torticollis, and elevation of the right 
shoulder. 
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Fig. 2 

Posterior view of patient, revealing the 
rotation of the head, the low hair line, 
the elevation of the right shoulder, and 
the winged, elevated right seapula. 
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Head and Neck: The anterior fontanel 
had a small patency; the posterior suture was 
closed. A moderately advanced torticollis 
e.visted, — occiput right and face directed to 
the left. Facial distortion was also e-vident, 
with the conve.vity to the left (Fig. 1). The 
hair line posteriorh' was short and low, simu- 
lating that of the Elippel-Feil sjuidrome 

(Fig. 2). 

Despite the torticollis, there was no par- 
ticular tension of the right sternocleidomas- 
toid muscle, but there was a definite band of 
tense structures in the direction of the levator 
scapulae muscle and the upper fibers of the 
trapezius muscle. Movements of the head 
and neck were fairly free except for rotation 
and lateral fle.xion to the right. 

Shoulder Girdle: The right shoulder was 
definitely elevated (Figs. 1 and 2) and asso- 
ciated with a high scapula which “vinged 
out” moderately. Voluntary movements of 
the right arm were free in all directions, al- 
though the patient was disinchned to use the The bead is turned to the left to 
e.xtremity. At the junction of the middle and oul tl'C Fon> proininenceiindi- 

*1 * 1 . 1 -1 1 1 cated by the arrow) caused bv the 

outer thirds of the cla\nclc, a sharp i)ony pro- coracostcmal bone of the right side, 
jection protruded upward and niediall.v. This 

projection was easily palpable under the skin and was visible when the child's head 
was rotated to the left (Fig. 3;. 

Hocnlgcnographic Examinaliou 

The neural arches of the third to seventh cervical vertebrae inclusive showed in- 
complete closure (Fig. 4). The entire right scapula was elevated and showed hyper- 
trophy of the upper border. The acromion, coracoid, and the di-tal eiifi of the clavicle 
were malformed. .\n elongated, tapering bony structun' arose from the base of the 
coracoid, medial to the glenoid fossa. It was directed upward and imHiially. beine defi- 
nitely separated fmm the cervical spine by a ilistance of at least one inch i stereoscopic 
reading). This structure was also separate and di-tinct from the spine of the scapula, 
the direction of which was about 4.3 dcgri'cs closer to the horizontal. 

DiagnoHs 

1. fspina bifida occulta ccrvicahs. 

2. Scapula alata dextra i,.Sprcngel's deformity). 

3. Torticollis. 

4. Os coracostcrnalc vestigialc. 



niA T.I.O P.M r.NTA I. A NATOM V 


According to Broom, in 1S97. inarMijuais .'liowcd n jdivlogonctic rnn- 
noction between tlie eorneoid atid the sternmn. < hitogenc-tieidlv iie 
found tlii.s relationship in early stages; in older einbrvos, however th" 
medial jiurtion of the eoraeoid degi-nerati-d and lo-t it- eonneetiou with 
the sternum. 


Gegeidmtier, Parki.r. and But-ehli fotmrt that in 
itic titiimals then' wa' a small biu’.e I'lmtiguoU' to tla 


rtam of the gnav. - 
■ Iir-t rib ;;!:d tie- 


von xvin. no. i. jvNinm e.-' 
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sternum, and tliosc authors eonsiderod (his hone (o 1)(> an arrest of the 
medial portion of the eora(;oid. On the oilier hand, certain authors, such 
as Nauck and Vialleton, claimed (hat higher mammals had no coracoid at 
all, but that it was a new formation ])hylogenetically. d’his statement, 
however, jirobably is incorn'ct, because Subkowitsch demonstrated the 
existence of a coracoid in young human (Mubryos as wi'II as in bats. 



Fig. 4 

The main defects have been accentuated in A by black outlines; the normal left 
scapula is also touched up for comparison. The unaltered x-ray, B, represents 1 1 
same view as A, taken when the patient was foui'teen months old. 
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Subkoi\itscli stated that the embrj'os studied showed a definite con- 
nection between the coracoid and the sternum. The coracoid always 
developed from a base in connection with the glenoid. At the same time, 
a mass of mesenchjTiiatous cells appeared and spread as a bar toward the 
mesenchjTnatous anlage of the sternum, with which it subsequent!}' 
united. Somewhat later, the mesenchA-matous bar divided in its long 
axis into an upper (cephalad) and lower (caudad) portion. These rela- 
tions are nicely demon- 
strated in a model recon- 
structed from serial sagittal 
sections of the human em- 
biym (Fig. 5). Still later, 
the cephalad layer began to 
disappear from its coracoid 
end, while the caudad layer 
faded froiyi its sternal end. 

It is beheved that all that 
remains of the mesench}'ma- 
tous bar in the mature 
foetus is the coracoclavicu- 
lar ligament, composed of a 
conoid and a trapezoid 
portion. 

Since the coracosternal 
connection is a mescnchy- 
matous one, the persistence 
of a muscle-tissue derivative 
in postnatal life must be 
considered also. Lane de- 
scribed an anomalous cora- 
coclaviculosternal muscle in 
a powerfully built adult 
male. This muscle, which 
lay beneath the costocora- 
coid membrane, took origin 
from the whole anterior 
margin of the coracoid proe- 
e.'S, from a comparatively strona coracoclavieular liaament. and, tf) a 
slight extent, from the inner margin of the coracoid facet o!i the under 
surface of the clavicle. The greateT part of ihi- coraco-tenial mU'-'-lc wa- 
fleshy and formed a muscle belly as larae a-' th:i! of the average normal 
snbclavius mu-ele. Medially, it fornu'd a flat tendon, about a half an 
inch lone and an eiuhth of an inch wide, which in'crud into the lower 
part of the anterior margin of the clavii-nhir fa.c.-t of th" sternutn. Tiie 
subelavin-; mn-cle and the co-toconreoid im mbratie v. it.- tir<-'e;it in tieir 
otherwise normal relatio;!-. 



Fig. 5 


The rcconstnictoU model (.after Pubkowitseh'), 
iiwde from sagittal sections of an early human 
emtiryo, shows tlie lateral view of the richt shoulder 
cirdle and chest wall. Tlio structures indicated 
arc: coracoid process (7;: s'emum iJi; cephalad 
portion of the mcscnchymatous coracosternal bar 
caudad layer of the bar (.p, the lateral part of 
which represents the aniace of the anomalv de- 
scrii)e<i in this report: acromion humcr.d licad 
l>ing m the glenoid cavity idi; bodv of the srap- 
ula o'). I Reproduced from Jo'.r- 

hue.K, bXV, 1031, by courte.sy of 


voi. xvni. NO. 1 . jvNcvc.a 
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DISCUSSION* 

The existence in the cinbiyo of a niesenehyinntons connection be- 
tween the coracoid and sternum tlicondically may furnisli the basis for 
the persistence of a mesodermal derivat ive in i)os(natal life. It is possible 
for muscle, ligament, cartilage, or bone to form directly from this germ 
layer. The coracoclaviculosternal musch' flescribed bj' Lane apparently 
justifies this conjecture. On the other hand, ])reformed tissue ina}’’ de- 
generate and undergo fibrosis; the coracoelavicular ligament may repre- 
sent such a process. .‘Vs a further step, calcification and even bone forma- 
tion maj’' occur. 

The associated congf'uital anomalies in the case rei)ortcd represent 
developmental defects, due to the persistence* of an early embryonal stage. 
It is, therefore, consistent to consider the ]n'rsisfence of the coracosternal 
bone in the same category as other primitive states, — namely, failure of 
descent of the scapula (so called congenital elevation or Sprengcl’s de- 
formity) and failure of closure of the* neural arclu's. The author believes 
that the anomalous bony structure in the ))atient whoso case is reported 
represents the persistence of the lateral ])ortion of the caudad layer of the 
mcscnchymatous coracosternal bar, of which the germ cells not onl}’' failed 
to disappear entirely, but actually dev('l()])ed into a bone found normally 
only in mature lower animal forms. The writer would like to suggest the 
name os coracostcrnalc vcfflicjiale for this structure when it occurs in man. 

The unilateral occurrence of all the defects indicates that some devel- 
opmental derangement, must have occurred in the embryo involving the 
upper segments of the right side. The arrest most likely occurred during 
the thu'd month of intra-utcrine life. This is corroborated to some extent 
by the scapular po.sition, which corresponds to the level of descent in the 
third month of foetal life. 
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UNUSUAL FRACTURES OF THE SPINE * 


BT MERRILL COLEMAX MEXSOR, M.D., F.A.C.S., AXD 
LEOX O. PARKER, M.D., SAX FRAXCISCO, CALIFORXLA. 

The following cases of fracture of the spinal column are presented to 
exemplifj" the well known fact that, although treatment of a given condi- 
tion may be weU standardized, problems are always arising to which no 
rule of thumb can be applied. The bizarre findings and e.xcellent end 
results seem to justifj' the making of a permanent record in these cases. 

C.\SE 1. G. C. X., aged fifty-one, a trackdriver, siistained an injury- to the lower 
back, with consequent paralysis of the lower extremities, as the result of an accident on 
April 10, 1934, in which he had been dragged by a truck and jammed into a fence. He 
was transported to the Vallejo General Hospital where he was placed in a fracture bed 
■i^-ith his feet strapped to the mattress. .-Uthough conscious for the first twenty-four 
hours follon-ing the accident, he rapidly became increasingly stuporous and finally coma- 
tose. He was seen by the authors on the fourth day following the injury-, at which time 
he was unable to take nourishment. He was suffering from incontinence of the bladder 
and rectum; his breath was strong of acetone; and, although he was in an irrational 
state, there were constant spastic movements of the facial muscles and the upper c.xtremi- 
tics. His blood pressure was 110 55: pulse, 110; respiration, 26. 

Physical examination revealed complete paralysis of the lower extremities and slight 
incoordinated twitching in the adductor and abductor groups of the thighs and ex-tensors 
of the knees. There was loss of refle.xes in the lower extremities, and the cremasteric 
and abdominal reflexes were absent. 

Roentgenographic e.xamination disclosed a comminuted, compressed fracture of the 
body and lamina of the first lumbar vertebra, with marked lateral displacement to the 
left of the entire spinal column. The lower portion of the twelfth dorsal vertebra on the 
left side had likewise been compressed. 

One week following the accident, tlie patient was in sufficiently good condition to be 
transported on a Bradford frame to San Francisco by ambidance. Five d.ays prior to his 
transfer, head and leg traction had been applied, but, at t lie end of tlii.s time, examination 
failed to reveal any change cither in the deformity or in the return of motion to the ex- 
tremities. Sensory e.xamination, however, revealed an irregular rone of hvperaesthesia 
bilaterally at the level of the twelfth thoracic .seement. There were isolated areas on the 
right foot along the metlial side near the ankle where sensation to touch was present. 
Pain wa.s absent in the left leg, but present on the nioiial side of the richt lec and foot. 
Dec;) muscle .sensibility, with regard to the position of the toes, was pre,-pnt in both fr<'! 
Pressure on the medial side of the thichs wa.s directly rrcnmiirod. Sphincter tone v. - 
present by digital examination. .4 two-piece pla-ter jacket was applied, which wa-; )ef; 
open at thositeof the fractureand madccontmuous by lateral boards ir;cor[viratetl in the 
two halves to give a mobile aiijiaratus, pnividinc for po--ib!e correction at the lime of o'e 
cnition for the lateral displacement at the.-^iteof the f.-acture. ‘ 

On .•\pril 19, 19.31, nine days fo!!o\\in!: the inju.'-y. the O[v ra;ion v.-.-o: jx-f.i—. e,) 
thnnich the fenestrateii plaster, with I lie patient iind'-r :.ve.-;;n an.-ie-the,---- "Pj e •'-.r 
site Mas exj>ose<i by the U'JUal tnidhne inci-ion and s’;bprrio<;e;d ^ , 

of the laminae over the iiividvisl area, the sTnna! cord v;.- fonnd to i.- .i . „,i 

the dura lorn by a larce fmement of Ix'iie. Tl.i'. fraen.e:,; v. a- c,-,-. fi-ip. j , J 

suflicienl bone Was taken from the canal to c >m;»e;.-_,r,. 1 ,,- ;i t. i , * 

’ Pn -i nil'll 1". fore the .'■'.iti Fir, !'c:-co C.'. apt' r I f th' \Vi 0—1 . > 

tion. Ftbniary 2o, 1‘.'3,’. ‘ 
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of the cord, caused by the displacement of the vertebral body. It is interesting to note 
that even at this time there was considerable reaction, resulting in a deposit of fibrinous 
tissue which was adherent to the dima and caused sufficient contracture to compress the 
cord partially. This tissue was likewise removed. "With the cord free, the wooden sup- 
ports in the plaster were cut and the lateral displacement was easily corrected. Some 
difficulty, however, was e.xperi- 

enced in maintaining alignment. ' 

Further exploration of the ' 

cord bj' incision of the dura re- 
vealed no evidence of block or . 

hemorrhage. Two tibial bone 
grafts were placed, one on each 
side, along the denuded laminae 
and pedicles, and the wound was 
closed in the routine manner. 

The patient’s immediate con- 
valescence was relatively un- 
eventful and x-rays, taken .A.pril 
26, 1934, revealed the spinal 
column to be extended and the 
lateral offset between the twelfth ’ ■ 

dorsal and first lumbar vertebrae ’ 

to be partially corrected. The ' . 

bone grafts were in situ, extend- 
ing from the tenth dorsal vertebra j- 

to the third lumbar vertebra. i 

On the tenth day after op- 

eration, the original plaster was ’V; ^ 

removed and the p.atient was 
fitted with a non-padded jacket, 
extending from the axillae down 
both legs to the knees. This 
pla.ster was removed on June 13, 

1934, and the patient was fitted 
with a Taylor spinal brace. 

Certain features of the pa- 
tient's convalescence are worthy 
of note. On May 2, 1934, aj)- 
proxiinately two weeks after tlie 
operation, it was noticed that 

there was a definite return of power to the liamstrincand pistrocnemius croup*, a* well as 
t lie short flexors of the toes. Tiiere wasshclit return of power to hotii quadricep* cnniji*. 
.\bout this time and for the cnsuinc two weeks, the patient eomplaine)! steadily of sharp, 
radiating pain over the dorsum of tiie feet ainl down the lee*. This pain wa* aeeompa- 
lueil by a slow, Imt definite inerease in motor funetion. On May If*. IfifO. a month :.ft( r 
the operation, good power was noted in all inu*ole group* except the tibialis anticu* and 
the extensor digitoruin muscles in which only .‘■light recovery v.a* evident. 

.\ month after the plaster had been remove*! am! the p.itnr.t ha*! been ftt* *1 v.ith a 
brace, he was allowed freexiom in the be*!, liut no attetnpt w:.* made to -tart him v, a!’-.;: c. 
During this tune, physiotherapy ami nmiiiicat: 
extremities. Movement in the knt" joint vae 

able dilliculty wa* t-xperiencisl in obtainir.g m-ition in tl.e lap j ‘.m.. T;.i‘ 

motion m the hi]' joints wa* a liet'aiit*' ! at. die.-, p v! <-1 ’!.*• p.*-*-,! >„ e;,;’, ;..e ..,1 

contiiunsi to le'a s uirce of annoy aticei-.-, n u hen l.e -.t , v. ,,.j. rrutc’: *■-, 
the limitation of tlexioii previ nti'i him tr.-m -.tting n i.r i • g f,- m c; a r * I v. 


■ 4 




Fig. 4 

Ga>e 1, G. C. X. .Sluwinj; fusion of crafts and 
niiiintonanco of commotion of dffomiitv. 


in the 






V<>1. win. Ni*. 1 . 



156 


M, C. MKN’SOH AXn 1j. O. I’AJUvKIi 


On August 10, HKM, four nioiiMis tiHor Hin opcrntion, (Iio piifiont was walking daily 
witli incclmnical aid, and a inonlli later lie. was liandling liiinsclf readily with crutches. 
He improved rapidly from lh:it date and, by the .seventh month, was di.scharged to a con- 
valescent home, we.'iring a 'I'aylor brace and a pair of foot-droj) braces. Good function 
had returned to tin’ muscles, with the e.veejition of the dorsifle.vors of the toes and 
the tibialis anticus muscle grouiis. 

Ten months following the injury, e.vamiiiation di.selosed the fusion of the graft to be 
complete. The jiatient was able to bend forward within seven and one-half inches of the 
floor, although the motions of the spine were .somewhat limited, due to the fusion of the 
lumbar area. Ilis general condition was such that he was diseh.arged as cured on Febru- 
ary 20, 1035. 

At present, the patient is ambulatory, without a foot or back br.aee, is able to do light 
work, and has no complaints other than an occasional feeling of fatigue after c.vcessive 
weight-bearing. Ilis permanent disability consists solely of limited motion over the site 
of the sjiinal grafts. 

C.vsK 2. A. D., aged fifty-nine, an electrie.al inspector, on .Se[)tcmbcr 2-t, 1034, fell 
off a fire cscajic from a height of three stories and landed in the cement courtyard below. 
The patient’s back struck a elothe.sline pole, which broke the sjiecd of his descent and 
undoubtedly contributed to the bizarre type of fracture which he sustained. 

Although in a si .ate of considi'rablc! shock when first seen by the authors within an 
hour after the accident, the patient was fully con.seious and com[)laincd of severe pain in 
the lower back. Careful neurological e.vamiiiation failed to reveal any evidence of motor 
paralysis or {larcsis. There was moderate distension of the abtlomcn with urinary re- 
tention, absence of the right jiatcllar refle.v, and iire.scnee of both ankle jerks. Plantar 
stimulation of the feet gave plantar fte.vion of both great toes. Sensation to cotton and 
pin was preserved in both lower e.vt remit ic.s. No semsory level could be determined on 
the abdomen. Slight hyiieraesthesia was prc.sent over the right perineum. Sphincter 
tone was good. The feet were cool ami moist. Pulsations were good and equal in the 
peripheral arteries. 

An interesting phenomenon was observed, — namely, when an attempt was made to 
elicit the right patellar refle.v, a definite contraction was noticed in the thigh muscles of 
the opposite leg. 

X-rays disclosed a most unusual type of fracture, best characterized bj’ one of our 
colleagues who saw this patient in consultation as an “c.vjjlosion” fracture. 

The roentgenograms showed a comminuted fracture of the bod}’ of the fourth lumbar 
vertebi-a. The fracture had sheered ofT in such a way that the lower anterior portion of 
the bod}’ with the fifth lumbar vertebra had been displaced anteriorly, so that it lay in 
front of the spinal column proper, and part of it above the lower quarter of the third 
lumbar vertebra. The sacrum, while partially ])ushed forward, had not been displaced 
as far as the bod}'- of the fifth lumbar vertebra and, therefore, had encroached upon the 
space normally occupied by this vertebra. There was also a fracture of the sacrum, 
approximately at tlie level of the third segment, with the lower segment slightly anterior. 

It became apparent that the injury had widened and shortened the spinal canal 
sufficiently to prevent the involvement of the roots of the corda equina. An attempt at 
closed reduction of this fracture might well result in a permanent derangement of the 
involved fibers of the spinal cord as well as in damage to the aorta. There was likewise 
relatively little chance that satisfactory reduction could be obtained by operative pro- 
cedure. As the general alignment of the spine shown in the anterior, posterior, and 
lateral planes was relatively good, it was decided to immobilize the patient and await 
results. Since it was quite probable that a stable back u’ould not result, the advisability 
of doing a bone-graft-fixation operation over the fractured area at a later date was given 
consideration. 

Following the method adopted in the previous case, the plaster shell, incorporating 
both legs to the knees, was molded on the patient. The distention and urinary retention 
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disiippoaVcd within a few days and tlic patient ])roKrcsscd in apparently nnevcntful 
convalescence. 

As soon as innnobilization was secure, the patient was turned frequently on the abdo- 
men and side to avoid congest ion and jXKSsible pre.'^Hurc sores. The ant hors have adopted 
this method as a routine measure in the treatJiient of si)in!il injuric.s, and they have 
found it to be not only a very valuable adjunct in the treatment of the condition men- 
tioned, but also a direct prophylaxis against tymiianites atid its altogether too fre- 
quent companion, paralytic ileus. 

The jdaster was changed about the fourth we(>k and a well fitting shell was c.arried to 
the level of the trochanters only. This id.aster was retained until December 28, 1934, 
some three and one-half months following the accident. At this time a spinal brace was 
apjdicd, new x-rays were taken, and rehabilitation exercises were started. 

The oblique x-rays of the lower lumbar .spine showed the fracture of the fourth and 
fifth lumbar bodies to be well organized, with much callus. There was no definite bony 
union between the sacrum and the fifth lumbar vertebra. 

Exercises in bed were given foi- about two weeks, followed by ambulation for increas- 
ing periods. At present, the patient is up the entire d.ay and is able to walk about with- 
out aid, to climb stairs, and to get in and ojit of an antomobile without great difficulty, 
liis most outstanding impediment has been the limited motion in the hip joints, which has 
prevented him from sitting comfortably, except in chairs of snflicient height to compen- 
sate for the loss of hij) flexion. This motion is now entirely recovered, and the patient is 
e.xercising several hours a day wit bout support of any kind. He is still wearing the spinal 
brace, which he is removing for increasing periods and which will shortly be dispensed 
with entirely. Aside from general fatigue, which is natural after his incrc.asing activity, 
he has no complaints that are referable to the injury. 

CONCH7SIONS 

1. No standai'dizod troatnicnt can bo adopt ed for c*oinj)licated spinal 
injuries; the amount of corrective jirocedurc necessaiy is dependent upon 
the surgeon's judgment in the individual case. 

2. The combating of shock and the i)rcservation of the patient s 
life take precedence o^•er orthoiiaedic corrective measures. 

3. The question of surgeiy for the alleviation of nerve injury must be 
decided for each case individually. 

4. The restoration of anatomical jmsition is not absolutely essential 
for the obtaining of a good functional result. 

5. In those cases in which ojien operation is resorted to, it is advis- 
able to fuse the fractured area at the time the original operation is performed. 

6. Frequent turning and changing of the patient’s position, as soon 
as adequate immobilization has been obtained, is of primaiy importance 
in avoiding complications, such as pressure sores, pulmonary changes, 
and ileus. 
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CORTICAL A^TJLSION FRACTURE OF THE LATERAL TIBIAL 

CONDYLE 


BY HENRY MILCH, M.D., F.A.C.S., NEW YORK, X. Y. 
From the Hospital for Joint Diseases* 


During the past few months, the author has had the unusual oppor- 
tunity of examining several fractures of the knee in which the whole 
clinical picture presented such a constant and striking uniformity as to 
warrant grouping these fractures in a special category. At the outset , the 
diagnosis could be established onh' bj* means of the x-ray, but more 
careful studj’’ of the clmical picture has shown that the diagnosis may be 
ventured and should always be entertained even before the roentgenogram 
has been made. 

The following cases are of special interest because they present in 
ascending order the various degrees in which the condition, cortical 
avulsion fracture of the tibial condyle, may be met. 

C.\SE 1. M. P., a physician, was seen a day or two after he had ndsstcpped and 
fallen on his flexed right knee. -A.t the time of the injury, he complained of severe pain 
and had to be picked up and carried back into the house. .After a day or two, the pain 
gradually subsided, but the patient noted difficulty in going up stairs. 

tPhen examined, no fluid was found in the knee and no ecchymosi< was seen. There 
was no limitation nor abnormality of motion. There was a point of tenderness definitely 



I'm. 1 

Obliipie anteri'l'ostendr view, show- 
inc oval shadow liireetly below arva of 
teiuierness. 

* Service of Harry ruikel'lein, M.D. 
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Fig. 2 


.\iit('ropo^t erior view, showinc O'rti- 
nd availsioa fr.ictnre invo'.vinc ;i:e arti- 
cular surface of theribia. Tii'' lend of 
the flliiila presents ils numiai eoniour-. 
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localized over Min luierni coiidyle of Mie MIjin jiis/, Iielow Mie articular edge in a plane 
midwaj’ between tlie tibiofibular joint iind Mu; tibial tubercle. TJiis area corresponded 
roughl}' with the arc'a beliind Gerdy’s tubercle, described by the French anatomists. 

On the basis of tliis localization of jiain, a tentative diagnosis of a sprain fracture was 
made and an x-ray was ordered. This was rej)ort(!d by Dr. Pomeranz as showing a small 
oval shadow which was situated just beneath the teiuler area and probablj’ represented 
a sprain fracture with incomplete sep.'iralion of the fragments (I^ig. 1.) In view of the 
fact that the symptoms were subsiding, no treatment was considered necessaiy. 


Cask 2 .* C. S., a male, aged si.vly-five, was admit ted to i he Hospital in June 1928. 
He liad been struck by an automobile while crossing the street two da\'s previously and 
was unable to rise or to walk on the afiVeted left limb. 

On admission to the Hos|)ital, there was markt'd tenderness over the external condyle 

of the left tibia with moderate efTusion into 
Mi(> knee joint. There was no lateral in- 
stability and no anteroposterior mobility. 

'J’he .x-ray reiiorled by Dr. Pomeranz 
showed a com/iletelongitudinal fractureof the 
external condyle of the tibia at its outer 
aspect, involving the joint. There was a 
.separation of a small .shell-like fragment of 
bone, as well as an incomplete oblique fracture 
at the base of the posterior crucial .spine, with 
separation of the fragments. 

The following day the knee joint was 
a.sj)irated and forty cubic centimeters of 
bloody fluid, containing free fat globules, was 
aspiratorl, and a jiosterior plaster-of-Paris 
splint was apjdied. One week later, a 
plaster-of-Paris i)andage was applied with the 
knee in 17") degrees of extension. Following 
removal of the cast, the patient made an 
uneventful recovery. 



Fig. 3 

Anteroposterior view, showing small 
fragment detaehed from the tibial sur- 
face. The head of the fibula is normal. 


Cask 3. R. G., a male, aged twenty-five, 
was seen on hlay 1, 1935. He had fallen on 
his flexed right knee some four da 3 'S pre- 
viousl}'. There was a histoiy of an injiny to 
the same knee received some j'cars ago while 
plaj'ing football. Although there had been 
occasional attacks of locking, the knee apparentlj- liad caused no recent sj’mptoms. 

On examination, the knee was found to be markedl.v swollen. Extension was limited 
to 160 degrees ; flexion, to 90 degrees. There was a marked degree of anteroposterior and 
lateral mobilit 3 % cspeciall 3 '’ on abduction. Pressure over the femoral attachment of the 
tibial collateral ligament elicited tenderness. In addition, there was marked tenderness 
over the external tibial cond 3 dc just above and medial to the head of the fibula. 

X-ra 3 ’’ of this area (Fig. 3) showed a characteristic cortical fracture of the external 
condyle of the tibia. It was apparent, however, that this injuiy was of minor importance 
in comparison with the other injuries to the ligaments of the knee joint. 

At operation, the anterior crucial ligament was found to be torn just above its tibia 
attachment, and was resected. The internal semilunar cartilage was found to be de^ 
tached from the tibia, and this, too, was e.xcised. The joint Avas closed. The tibia 
collateral ligament was then exposed extra-articularl 3 '^ and a long transverse tear in its 
femoral attachment ivas sutured and reenforced 63 ’' overlapping. A plaster-of-Paiis 
bandage was applied. Uneventful convalescence followed. 

* The author is indebted to Dr. H. Sonnenschein for the privilege of reviewing this case. 

THE JOURNAL OF BONE AND JOINT SURGERY 



CORTICAL AVULSION' FRACTURE OF THE LATERAL TIBIAL CON'DIXE 161 

Each of these patients gave a history of injurj' with the knee in 
flexion. In the first case, that of an incomplete fracture, there was local- 
ized tenderness, a suggestive roentgenogram, and a transitory interference 
with function. In the second case, in addition to these sj'mptoms, there 
was a marked hemorrhagic effusion into the joint. In spite of this, there 
was no e^’idence of any lateral hj'permobility. In the third case, 
there was increased lateral mobility, but this was attributed to the presence 
of the other ligamentous lesions rather than to the cortical fracture. 
That this was the case is evidenced by the fact that the lateral instability 
disappeared promptly upon suture of the tibial collateral ligament. 

The presence or absence of lateral 
h3^ermobilit3' appears to be an im- 
portant point in the differential 
diagnosis of cortical fractures. Thus, 
a fracture of the tibial cond3'Ie or a 
spram fracture of the head of the 
fibula might give essentialh' the same 
clinical picture of iniur3' to the flexed 
knee as does cortical fracture of the 
tibial cond3de, and might result in 
localized tenderness with or without 
effusion. Apart from the roentgeno- 
gram, the presence of abnormal lateral 
mobility on adduction would suggest 
the former of these two conditions, 
while its absence would tend to siiji- 
port the diagnosis of cortical fracture. 

This is the more significant when it 
is realized that the roentgenographic .5 

appearances of sprain fracture of the Antcroixistcrior view, “houincrmrkcU 
head of the fibula and cortical fracture similarity to !■ ipnre 3. It is to bo noted 
r , , , , . . . that there is a definite irrepular con- 

of the tibial cond3-le may be qiutesimi- i,, , 1,0 i,e,,d of tlic fibula. Clin- 

lar, as the following case demonstrates, ically, the patient presenter! .‘^icns of 

preternatural adductibihty of the logon 

C.\sr. 4. D. D., a female, aged twenty- ti,(. femur, 
eight, was seen in the Out-Patient Department 

four weeks after an automobile injury. There wa-^ marked tendeme — on pre.'-un' over 
the lateral condyle of the tibia. There was some limitation of flexion und e.xteri'ion. but 
the striking point in the clinical picture was that the leg could be alsiucterl on the femur 
beyond the normal range. On the basis of this finding, a diagno-i- of fracture of the le ad 
of the fibula, or of the external tibial condyle, was tentatively imuie. X-r;iy shovi >1 a 
chip fracture of the head of the fibula with slight separation of tin- fragments ■; Pig. I 

If Figure 4 be comiiared with Figure o. great sii,ii!arit 3 ' '"■‘I! 
noted, and onh- careful .study will demonstrate the fact that the free 
fragment of bone is derived from a .small concavity in the head of tii” 
fibtila. 

In evaluating the roentgciiogniphic evidence o’ thi' tx'ii'- of coriir.d 
fracture, the po.sition of the leg is of the utmo-t i!np:>rta!!’-e. In Figuro 
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Fia. fl-A Fig. 5-B 

Pliotograph of a (fbmin wliicli Ilio aroji Slu)\v.‘« tlic .‘Jainc area rotated so 
of avulsion fracture is sliown in dark ink. that in profile it appears to lie over the 

head of the fibula. This is the best 
_ , . , . means of separating the shadow cast 

0-A, the area wliicli is custoinnnly by the fracture from that duo to the 

avulscd is shown bv the dark shadow. roentgenography, the tube 

T " , , should be dircelcd anteriorly and 

it will be noted that, unless there is medially sufliciently to project the 
marked separation of the fragments, shadow of the tender area beyond the 

the shadow cast by the fractured 

area must be supcrimiiosed upon tlie shadow cast b}'- the outer half of the 
tibial cond3de and thus be rendered inconspicuous. In order that the 
shadow may be thrown awaj'’ from that of the tibial cond3de, the exposure 
must be oblique, as was attempted in Figure 1. On the other hand, when 
this is done, the fractured area seems to lie just above the fibular head 
(Fig. 5-B), and the conclusion ma3'’ be draAvn that the fragment is derived 
from the head of the fibula rather than from the lateral aspect of the 
external tibial condyle. 

In reviewing the literature, the author could find no clinical informa- 
tion on this interesting lesion. B3'- accident, a reference to the e.xperi- 
niental work of Segond was noted. Though no clinical cases are cited in 
this work, it appears that, in studying the effects of rotation, Segond 
accurately described the pathology of the type of cortical avulsion fracture 
which has been mentioned. Briefly summarized, the conclusions to 
which Segond came as a result of his experimental work arc as follows. 

Neither external nor internal rotation can take place with the knee m 
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extension. With, the knee in this position, rotation is converted into 
forced abduction or adduction and results in the usual tATie of injury to 
the crucial and collateral ligaments of the knee joint. With the knee 
flexed to 145 degi'ees, either internal or external rotation can take place. 
If the knee is rotated internaUj*, tension is noted in the lateral and crucial 
ligaments, but the site of maximum tension is at a point bej'ond and 
behind Gerdy’s tubercle, where the articular capsule is reenforced by the 
insertion of the femoral aponeurosis. At this point, there is found “a 
pearly, fibrous, resistant band of tissue which in all motions of internal 
rotation undergoes a marked degree of tension”. 

This is the area of the external tuberosity shown bj' the dark shading 
in Figure 5-A. It is described by Rouviere as presenting: (1) posteriorly 
and externally, an articular facet, smooth, rounded, facing do^\-nward. 



Original drawings from Scgond’s article, showing the pathological site of the frac- 
ture and its relation to tlie edge of the external semilunar cartilage. {Reproduce'! by 
courlcsy of Lc Progres ^Iidical.) 


backward and outward — the peroneal facet for the articulation with the 
head of the fibula; (2) in front and externally, the tubercle of Gerdy; (3) 
in front and below, an oblique crest extending from the tubercle of Gerdy 
to the external border of the tibial tuberosity and, with the tubercle of 
Gerdy, affording insertion to the tibialis antirus and the tensor fasciae 
femoris muscles. Lewis, in Gray's .\natomy, describes this area as 
follows: “Its lateral surface is convex, rough, and prominent in front: on 
it is an eminence, situated on the upper border of the tuboro-ity and at the 
junction of its anterior and lateral .surfaces, for the attachment of the 
iliotibial baud." 

-As a consetimmce of the markiMl tension on this "pearlv band" of 
resistant tissue (the insertion of the iliotilual band), tlie site of in-<Ttio!i 
tears out. In thirty-eight experiments. S>-confl was .abh' to jiroduce tie- 
lesion seventi'cn times. In fourteen iiKtanees. the tear was comnleto and 
in the otliers. incomplete. He pointtal out that in tie- mi!d< r c.a-o,.., iji 
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C'aso 1 (l(\sml)(’(l in this jKipfr, tin* lesion iniglii exist. l)y itself Avitlioiit 
having caused an opening into the joint. Jn the inor(> eoinidicated cases, 
it might be associated Avith tearing of the .synovial membrane and injuries 
to tlie other ligamentous struct.ures of the knei', as in tlie author's Cases 
2 and 3. The lesion is remarkably constant, in site* and appearance. It 
usually consists of a small cavi'rn in the spongy tissini of the external 
condjdc of the tibia, d'his eav(‘rn varies in depth from five to ten mil- 
limeters. It usually communieates Avith the interior of the knee joint by 
a small slit like a buttonhole, Avhich is hidilen beneath the anterior edge 
of the external semilunar (cartilage (lug. tl). When the lesion is very 
small, it ma.y not communicate Avith the joint. When the fracture is 
severe it never extends anti'riorlA* beyond the tibial tubercle or posteriori}' 
beyond the tibiofibular articulation. 

This aA'ulsion is caused by tension on the iliotibial band at its inser- 
tion into the area behind (lerdy’s tulxa-ch'. It. is usiudly acquired by 
injury, Avith the knee in tlu* partly flexf'd position, but it may also bo 
produced Avith the knee in the fully fh'xi'd position, if the heel is held 
mcdiall}’- to the axis of the femur during tin' internal rotation of the leg. 
Apart from the mechanism of its production, the characteristic features of 
the condition are the localization of the tenderness, the sudden dcA'cIop- 
ment of a traumatic hemarthrosis, and the characteristic roentgcnographic 
appearance. In discu.ssing the question of the hemorrhagic offu.sion into 
the joint, Sogond quoted Ficatier, Avho first ])oint('d out the significance of 
the fat in sprains of the knee. Like Kling, aa'Iio discussed this matter 
later, Ficatier Avas of the ojiinion that fat found in i-epeated aspirations 
from a knee joint indicated quite certainly the ])resence of an iiitra- 
articular fracture. 

The treatment of the condition is symptomatic. If necessary, the 
effusion should be aspirated re]7eatedly. The leg may be put at rest 
either in a cast or on a posterior splint, if the sejjaration of the fragments is 
sufficient. If no separation of the fragments has occurred, simple rest or 
strapping of the area is sufficient. Physiotherapy is indicated. 
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TUNICA VAGINALIS IN ARTHROPLASTY OF 
S^IALL JOINTS* 

BY CLIFFORD LEE WILMOTH, M.D., F.A.C.S., STATEX ISLAND, NEW YORK 

From the Surgical Scrricc, United States Marine Hospital, Staten Island, Xeir York 
United States Public Health Scrricc 

Since sjniovial membrane is the normal lining of a joint cavity except 
where cartilage exists, it appears that in reconstructing a joint caintj* the 
membrane used should be histologically as nearh* identical with the syno- 
via as possible. Tunica vaginalis resembles the sjmo%*ia histologically and 
also functionally in its ability to secrete a fluid, and the author believes it 
should be used more general!}' in preference to other tissues now commonly 
employed. Such use of the tunica vaginalis is not original. Flaps taken 
from hydroceles and peritoneum from hernia sacs have been employed 
many times previously. 

Before using tunica vaginalis in arthroplasty in human beings, it was 
used experimentally in eight dogs for reconstruction of the knee joint and 
for producing a pseudarthrosis in the leg. Five of these dogs were fol- 
lowed for a period of four months. The joints were examined -posl morlcm, 
and, in all, the tunica vaginalis was found to form a thin membrane over 
the end of the bone. In the cases of pseudarthrosis, 
the membrane was placed over one end of the ent bone, 
the other cut end being left uncovered. In each case, 
no effort was made to prevent the dog from bearing 
weight on the leg. At the end of four months, the new 
joint cavity was found to contain a moderate amoiint 
of clear straw-colored fluid which was sterile. Tlic end 
of the bone on which the tunica vaginalis had been 
placed was round and smooth and covered with a 
membrane resembling synovia. The other end of the 
bone, not originally covered with a membrane, had 
been thromi out in a roughened, irregular formation. 

It had not yet become overlaid with a fibrous covering, 
as is supposed to be the case in arthrojilasty without 
the use of some soft-tisstie transplant. 

When fascia lata or other tissue is used, the inter- 
posed tissue loses its specific characteri-tics and is 
transformed into a tissue which, in part, form- the new cap-ule and, in 
jiart, the lining membrane of the joint cap-uloand the bony surface. Thi- 
layer of intcri>ose(l tissue, while transformed into a fibrous covering of the 
bone, never attains a degree of differentiation as does the liviru: cartilaue or 
synovia, althotigh ftmcti<inally it ;»]>pears to re]ilacc it fairly >;it!'factori!v. 

* Tlu' in t!iL pas r ...? f. . ... ■ 

Miiryl.iiui Sr!u>i>! nf Mi^iirinr r.ri'i O'h'Cc of r!:y';r.v.r'.' n : 
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Fig. 1 


Four .siitun > an- 
plactxl in the tunir.a 
vacinniis Ixrfnn’ it i- 
rv-rnrivisl from tin- 
tcsticli' in onicr to 
aid in pharin" it in 
tln' nc'.v fi'-I'i witii- 
"Ut trauma frnn 
forrep.. 
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If the interposed I issue is to resemble the synovial lining of a normal 
joint, it should have a structure and function similar to the synovial 
membrane. The normal synovial mem- 
brane is a special structure, the function of 
which is to produce a luliricating fluid. 

As has l,)een stated, the tunica vaginalis 
resembles the .synovial membrane histo- 
logicall}^ as well as functionally in its 
ability to secrete fluid. Unfort unat(dy, it 

is a\'ailabl(‘ as an 



Fici. 2 



Di.'iKram illustnitiiiK artliro- 
plasfy of tlu' i)haIaiiKeal joint 
autog('nous trails- iliroimli latcml incisions, in which 

lilant onlv in the tanira %\a,iim.a!is is as .a coyer- 
* . ing for (lie; rcoonstructea joint 

inah'. It IS also .surfaces. 

limited in amount, 

so that it can be used only for the hiji joint and 
the smaller joints of the body. In the case of a 
normal tibiofemoral articulation, when the 
jiatella is ankylosial to the femur, a free traiis- 
])lant of tunica vaginalis will give a covering 
for the raw bony surface which clo.scl}’’ resembles 
the normal .sj'iiovia ))resent in the knee joint. 
In the jaw, wrist, metacarpal and phalangeal 
joints, this material is satisfactory as its thinness 
and clast icit}" make it easy to suture. If four 
sutures arc jdaced in the tunica vaginalis before 
it is excised, it can be handled with more ease 
and less trauma and can be placed easily in its 
new field. For the larger joints such as the knee, 
fascia lata is more suitable, because it can be 
obtained in sufficient quantities to cover the entire denuded surfaces. 

Since 1929, the author has luscd tunica vaginalis clinical^'’ in a limited 
number of cases. 

CASE REPOUTS 

Case 1. A j^oung colored man, thirty-two yc.nrs of age, came to the hospital with 
ankylosis of both hips of some years’ standing, secondary to an infective arthritis. The 
arthritis was apparently quiescent and had shown no activity for over a year. 

An arthroplasty of the right hip joint was done. The flbrocartilage over the head of 
the femur was removed and also the fibrocartilage covering the acetabulum. After the 
hip joint had been prepared for the transplant, an incision was made in the inguina 
region just below the external inguinal ring and the testicle was made to present throug i 
this incision. The tunica vaginalis was distended with saline until it was about three 
times its normal size. It was then excised, slipped over the reconstructed head of tie 
femur, and held in place with catgut sutures. The thin tunica vaginalis fitted snug y 
over the reformed bone without wrinkling. The inner secreting layer of the 
vaginalis was placed to form the joint cavity, the fibrous layer being next to the denu e 
bone. The acetabulum was left uncovered. The right leg was placed in traction o 
prevent the new joint surfaces from coming in contact, and motion was started on le 
third day after operation. 
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Fig. 3 

Covering of recon- 
structed head of the femur 
with tunica vaginalis in 
arthroplasty of the hip. 
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The resTilts were only fair. Motion of approximately 75 degrees was obtained, which 
allowed the patient to walk about, although the joint was not entirely painless. 

Case 2. A man, forty-three years of age, came to the hospital with an old compound 
fracture of the distal end of the radius. The displaced head had dislocated posteriorly 
and had healed in a position which prevented dorsiflexion of the wrist. 

The distal end of the displaced radius was excised and the denuded area was covered 
with tunica vaginahs. Healing progressed satisfactorily. Motion of the uTist was 
limited by approximately 20 degrees, apparently due to adhesions about the wrist joint 
at the time of the original compound fracture. 

Case 3. A man, twenty-eight years of age, suffered from fibrous ankylosis of the 
second metacarpophalangeal joint of the right hand, following fracture of the distal end 
of the metacarpal bone. 

The head of the metacarpal bone was excised, lea%"ing a concave surface as is done in 
the tibia in reconstructing the knee joint. .A piece of tunica vaginalis was placed over 
the end of the denuded metacarpal bone. The hand was placed in a banjo splint with 
the finger in traction. On the third day after the operation, motion was started with 
traction in place to prevent recurrence of adhesions between the tendons and the periar- 
ticular tissues. 

Recovery was satis- 
factory, with a range of 
motion from full extension 
to 60 degrees of flexion. 

This is approximately 30 
degrees less than the joint 
can normally be flexed. 

Case 4. .A man, 
forty-six years of age, had 
received a fracture-dislo- 
cation of the proximal 
head of the right radius. 

As a result of this frac- 
ture, there was a jiro- 
liferation of new bone 
anteriorly which not only 
limited supination of the 
forearm, but flexion and 
cxten.sion of the elbow 
as well. 

Through the usual 
incision, the fmetured 
disloc,nted head of tiie 
nulius, togetlicr with tlie 
new bone about the area. 

Was removed .as elcaidy 
as ^xissildc. The raw 
snrfaeo was covered with 
a piece of tunica vaginalis. 

Recovery was un- 
eventful. Motion was 
startfai the fifth day after 
operation. Motion prai- 
gres^ed sati^faetorily -nith 
approximately 10 per 
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cent. i)eriniim‘nl. liniital ion of .sni)inaf ion. Tlierc was no limited motion of the elhnw 
joint, and movements were jaiiide.'^s. 

Ca-sl .5. Tlie ])atient. was a matt, twenfy-lliree years of a^e, witli ankylo.sis of the 
.second met!iearpni)hal!mKeaI joint wliieli followed a crnsliinK fracture of the proximal 
idialanx of the fiiif'er. 

.‘\n arthrotomy was done and the eartilape was removed from both the nietatansal 
head and the ])roxinial end of the first phalanx, 'I'he are.a was eovered by a flaj) of tunica 
vaRinalis. The praft eovered hoth the raw .surf.aee of the metaearpal hone and the 
l)halanx. The (inper was plaeed in traction and motion was .started the fifth day after 
operation. 

This treatment resulted in (If) deprees of flexion, hut .some lateral instahility of the 
joint. 

Cask G. .V man, forty-eipht years «)ld, .su.stained a fracture of the proximal end of 
the radius with anterior dis|)laeemen( of the head, lie refused operation at the time of 
injury, hut later, heeause of the limited painftd motion of the elbow joint, sul)mitted to 
operation. .‘\.t that time, there was little .supination and oidy almut 40 deprees of motion 
in the elbow joint. The disloe.ated he.ad of (he r.adius was removed, topether with the 
newly formed hone about that area. The end of the radius was eovered with a praft of 
tunica vapinalis. 

Recovery was s.-itisfactory. There was .slipht residual loss of supination. Move- 
ments of the elbow joint returned to normal and were paiidc.ss. 


■SU.M.M.VKY 

Experimontally in dnpi.s and clinically in human bcing.s, tunica vagi- 
nali.s lias been found to be a .suitable membrane for covering raw surfaces 
in arthroplasty of the smaller joints. 

The secreting .surface of the tunica vaginali.s i.s turned toward the 
joint cavity'’ and the fibrous elastic layer is placed against the denuded 
bone surface. 

It is believed that, in male patients, the tunica vaginalis is the most 
satisfactoiy’’ interposing moml)rane which can be used in arthroplasty of 
the small joints. 
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SURGICAL :\ianage:\iext of pes calcaneus * 


BY O. L. MILLER, M.D., CHARLOTTE, XORTH CAROLIXA 

The degree of deformity present in parah-tic calcaneus is dependent 
upon the extent of muscle imbalance at the ankle. Recovery after in- 
fantile paratysis ma}' leave the posterior group of leg muscles only slightly 
weaker than the anterior group, vith moderate imbalance and mild cal- 
caneus. On the other hand, the posterior group of leg muscles may be 
completely paral3'zed, resulting m extreme calcaneocavus, marked imbal- 
ance, and frank heel-walking. There maj' also occur weakness or com- 
plete paral3’’sis of the inner or outer lateral group of muscles at the ankle, 
in addition to the involvement of the posterior group, with resultant 
calcaneovalgus or calcaneovarus. It is fortunate that certain muscles 
whose tendons pass about the ankle are frequenth' not involved in the 
paral3'tic distribution and arc available for transplantation into the defec- 
tive tendo achillis in a foot with calcaneus dcformit3'. 

In doing a foot-stabilization operation for correction of calcancous 
deformit3% substantial sections of bone must be removed from the upper 
surface of the os calcis and the lower surface of the astragalus. Succe.-sful 
correction of this deformit3' depends upon ample resection of these masses 
of bone, so that the architecture of the foot will be entireh' changed in its 
relation to future weight-bearing. The neck of the astragalus should be 
sectioned and the head should be removed, so that it and the opposing 
scaphoid ma3' be thoroughh’ denuded of cartilage. The calcaneocuboid 
joint should be resected and the planter fascia should be sectioned. As 
the wound is closed, the head of the astragalus is jnit back in its bed nr 
placed latcralh’ or mcdialh* to its former position, depending upon whether 
varus or valgus of the forefoot is to be corrected. When the operation i- 
completed, the entire foot should be shifted backward and ujiward on the 
astragalus. The extremit3' is then tlressed in pla>ter with the foot in 
moderate cquinus and the knee slighth- flexed. In this ]K)sition. r('covcr3- 
of an3' latent power existing in the gastrocnemius, soleu-;, or other retro- 
malleolar muscles is encouraged. While the jdastcr cast is settinc. firm 
pressure should be aiiplied to the soh* of the font in order to stretch tli" 
plantar structures as much as iiossible. 

In mild deformities, a calcaneus t3'pe of foot-stabilization ojieration 
ma3' be all that is nece.ssar3’ to efTect sati'fact«)r3' balance, but. in the more 
severe t3’pes, both stabilization and tendon transplantation are indieateii. 
The principal tendons available for tnui-plantation to ns-nforce tlw 
.\chilles tendon, in order of value and availabilit \’. are: the jv-ronea!-, 
the iiosterior tibial. the anterior tibial. and the h.jie toe exten-or-. 

I'ive weeks after the stabilinition ojv-ration h;!- b-- !i ;> rformed. th'- 

" Ite.'iil at the .Xntuial Mi’ iJCC <'f t!i'- .\:;!> ns-.:; <>:t!. A-’ I’;..!-.- 
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lllustnilinR tho suhslaiitial wcdgos of hoiio to 1 k‘ icmovcd from tlic opposing siir- 
facoK of the fjodics of tfic! os calcis and astragalns tii the correction of calcaneus 
deformity. 



Fig. 2 

Position in which the foot should be dressed following a calcaneus type of foot 
stabilization. The same position should also be used after manipulation. 
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Fig. 3 


Illustrating the improved relations of the bones of the foot after a calcaneus t\TK; 
of foot stabilization. 


r 





Tia. 4 

I’ostmv of fcKit five ye.ars after .a r:i!c:in‘''>v;sr.:- ty;*- <■;' . 

plantation of the til)iah< pa-terier tendon into th- : > a~!. 
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cast should bo removed for n refining manipidation of the foot. After 
manipulation, another snug east shoidd be aj^plied to the leg. Firm 
pressure should be exerted on the solo of tlui foot as before, thrusting the 
os calcis upward and backward. With the addition of a plaster-heel ex- 
tension to the cast, the jvatient may bi' allowed weight-bearing after 
manipulation, since the forces .so exjiended will be corrective. 

Postoperative massag<’ and jibysiotherapy shoidd be instituted seven 
weeks after oi)eration, and wiaght-bearing in a high shoe should be per- 
mitted about two wec'ks later. If the heel of the shoe is broadened at its 
base and slight I}' raist'd, it will .serve as a protection to the foot in its new 
position and will improve the gait. As pointed out by Hoke in his early 
work on stabilization of jiaralytie feet, the criterion of a succc.ssful surgical 
result is a foot that looks natural in a shoe and is stal)le when the patient 
is standing or walking. Such a foot should not require a brace. 

The ob.servations in this paper are ba.sed on experience with seventy- 
five foot-stabilization operations for calcaneus deformity. The feet were 
cla.ssified as: mild calcaneus, thirteen; (‘alcaneocavus and valgus, fifty- 
three; calcaneovarus, nine. The average age of these patients at opera- 
tion was eleven j’cars. Tendon transplantation supplemented the foot 

stabilization in thirty- 
seven casc.s. The 
})eroneus longiis and 
l)eroncus brevis ten- 
dons were trans- 
l)lantcd into the tendo 
achillis in twenty- 
eight cases; the per- 
oneus longus and the 
tibialis posterior ten- 
dons, in three; the per- 
oncus longus and the 
tibialis anterior ten- 
dons, in tAVo; the ti- 
bialis anterior and the 
extensor digitoruni 
longus tendons, in tivo; 
the tibialis anterior tendon, in one; and the tibialis posterior tendon, in one. 



Fig. 5-A Fig. .^-B 

Fjg. 5-A. Appearance of foot before operation. 
Fig. 5-B. After stabilization operation. 


SUMMARY 

A reasonably successful result attending the surgical management of 
calcaneus deformity depends upon: (1) accurate evaluation of the bony 
and muscular pathology; (2) the correction of overgroAATh and disturbed 
relations in the depth of the os calcis and astragalus by a calcaneus type 
of foot stabilization; (3) the dressing of the foot in an overcorrected posi- 
tion after operation and after manipulation; (4) the best possible balancing 
of muscle pull where tendon transplantation is indicated; and (5) caiefu 
direction of early weight-bearing in properly built shoes. 
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THE tkeat:\iext of club feet * 


BY LLOYD T. BROWX, M.D., BOSTON', MASSACHUSETTS 


The following method of treatment of congenital club feet has made 
it possible to get useful feet and legs without the use of forcible manipula- 
tion, ether, tenotomies, repeated plaster casts, or adhesive-plaster strap- 
ping to the whole foot and leg. Xaturally the earlier the treatment is 
begun the better. 

It is well known that continuous traction will sraduallv tire out a 


muscle; that a contracted muscle 
lengthen: and that a stretched mus- 
cle, if relaxed, will shorten so that it 
can get back to a position in which 
contraction can occur. These prin- 
ciples can be applied to the prob- 
lem of club feet in the following 
manner. 

For the very j'oung — a few 
days to a few weeks old — an 
aluminum foot plate (Figs. 1-A 
and 1-B) is made a little longer 
than the foot and the same width. 
The inner border of this plate is 
turned up at a right angle to the 
sole so that it is just higher than 
the dorsum of the great toe joint; 
this upturned border is carried 
around behind the heel. To the 
sole plate at the posterior end is 
attached a piece of soft binding 
tape, one half an inch in width and 
at least three feet in length, (hi 
the outer side of the sole jilate is a 
projection to which can be applied 
the elastic bands for traction. The 
foot is iilaced on the sole jilate and 
bound to it without any attempt 
to get correction. The important 


put on the stretch will gradually 



Fig. 1-.\ 


Aluminum foot plate as seen from aliovc. 

A: Sole plate. 

B: Inner border of sole plate turned up at 
a right angle. 

C: Ono-half-inch binding tape, at least 
tlu-ee feet long. Fastened to .role plate. 

D: Projection or outriccer attached to the 
outer side of .role plate to ivliich is 
attached the elastic traction. 



Fig. M! 


.Mutninmn foot pl.ate a‘; s'-t-n from ii' 1' ••• 
Note the burklo .at tho role-plato eii.i • ' 
the tapo. 


point Ls to get the heel and the foot 

firmly attached to the jilate. The binding t:q>o should cover tie- v. iii 
foot with a figure-of-S around the tinkle. 

To the anterior outer side of the thigh, just above the kie e joiijt. 
ajijilied a small jiieee of adhesive jdaster, two by two indu-s; tie- ei;:-. 



* Itisid at the .\nnual Mei-tiiieof the .VnieriCrei < ‘.'ll.- r .\- 
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Case 1. Male, a^ed five years, with l)ilateral cIiil)-fo()l. In 
sjiitc of much (rcafmeiif willi adhesive arid plasfer easfs, (here 
iiad been several reenrrences. The patient was seen in April 
1934, because lengthening of the Aehilles tendon had l)een 
advised, with jKissible art hrodesis of the subtalar joint. 

' ^1 I'ig. 2-.\: I’osterior view, Ai)ril 9, 1931. 

H V ^ I’ig. 2-11; Lateral view, April 9, 1934. 

^ Note position of the os ealris jind the 
heel cords; (he heels do not come (o (he 
s ground. Note the knoek-knee. The pa- 

tient walks on his toes and turns the feet 
A Ip* in, p.'irtieularly the right foot. Otherwise, 
mil ^ * ^ ' ^ ' ' Ii"d)er and easily over- 

Bl "I'he right foot cannot be flexed within 

m right angle and the left, 

H 'mm TJE The patient was fitted to plas(.er-of- 
Paris night .shoes with the feet in the best 
corrected ]>osition, and elastics were 
added to the day shoes. 

Fig. 2-A 


Fig. 2-C 


Fig. 2-D 



Fig. 2-B 



Fig. 2-E 



Fig. 2'C ; Posterior view, .June 2S, 1934. Note position of heels. 
Fig. 2-D; Lateral view, .Tune 28, 1934. Note the amount of 
dorsifiexion possible with no back-knee deformity. 

Fig. 2-E; Anterior view, June 28, 1934. 

Fig. 2-F ; Pos- 
terior view with 

weight, December 
12, 1934. Note 

overcorrection of r m |jff| 

theoscalcis. f ^ ^ ft 

Fig. 2-G; L.at- ' ' ' 


Fig. 2-F 


overcorrection of 
the os calcis. 

Fig. 2-0; Lat- 
eral view without 
weight, December 
12, 1934. Note 

possible correc- 
tion of equinus. 
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position and size are chosen ndth reference to the amount and the direction 
of the traction desired. Traction is made between the sole plate and the 
adhesive plaster on the thigh vith onh* two small rubber bands such as 
come around checks. It is conti7iiious da}* and night, being removed onh' 
for bathing, gentle manipulation by the mother, and changuig the ad- 
hesive plaster. The use of adhesive plaster can be kept up for months 
without skin irritation by changing its position on the thighs from time 
to time. 

It is interesting to note that, when traction is applied, the stronger 
muscles usually begin to work, but, ever\' time they relax, the foot is 
pulled into a more correct position so that there is a continuous slight 
corrective force being applied. For this reason, it is not necessary to use 
more than two elastic bands. 

With a larger foot, the same type of traction can be applied by means 
of a plate attached 
to the sole of a shoe. 

The shoe should be 
laced and should be 
a half inch to an 
inch longer than the 
foot and the same 

Case 2. Male, aged 
four days, \vitli bilateral 
cluWoot. Neither foot 
could be correcte<l. 

Fig. 3-.A.: Photograph, 

February 24, 192S. 

Fig. 3-B: Anterior 
■snow. May 21, 1934. 



Fig. 3-.4. 


Fig. 3-C: Posterior view. 
May 21, 1934. 

Note size and shape of the 
lower legs, the line of the 
.Vchillcs tendons, and the 
shape of the feet. 

The treatment consisted of 
an aluminum splint with elas- 
tic traction day and nigiit, 
until overcorrection was ob- 
tained. Tlicn a shoe was 
worn with the elastic traction 
day and nicht for two yc.ars, 
until the child was walking. 
Tills shoo was then worn only 
at night. If there is any 
tendency to recurrence in 
such a c.ase, tlie night tniction 
should be kept uji for si'ver.il 



more vears. 


Fig. "-U 
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Fig. 4-B 


C;iKC 3. Male, .'iKod two weeks. Bilateral 
coiiKeiiita! eliib-fool. will) marked addiictioa 
and cf|tiinns; praetieally no heel and very 
IikIiI. Iiee! eords. Both feet were so rigid 
(hat no more ( Iian onc-hnif correction was 
po.s.sihje. 

I'ig. -1-.^: Before treatment, October 31, 
HKM. 

I’ig. -I-B; Photoprai)!) taken in December, 
1031, .showing .sjdints applied with elastics 
to thigh. 

I'ig. -l-C: Photograiih, .lamiary 23, 1935, 
showing application of elastic traction with 
.shoes. This traction can bo used when cor- 
rection of the deformity has been obtained. 



Fig. •^FC 



Case 4. Male, aged three months, 
with unilateral club-foot (right). 
The twin brother of this child had 
no deformity. 

Fig. 5-A: Photograph, January 
12, 1931. The varus cannot be 
corrected and the foot is rather stiff- 

Fig. 5-B and Fig. 5-C: Photo- 
graphs, March 23, 1931, showing 
shoe and elastic traction. 

Fig. 5-D: Photograph, May 23, 
1934, three years later. Note the 
size and shape of the foot and t le 
lower leg. 


Fig. 5-A 
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Fig. 5-B 


Fig. o-C 


Fig. 5-D 


^vidth as the foot. This traction should also be continuous, day and 
night. 

In older children, the continuous traction can be replaced at night by 
a bivalved plaster cast from toes to just below the knee. The night pro- 
tection, whether it be i\-ith a cast or with the traction apparatus, is of the 
greatest importance and should be used for a long time, — several years if 
there is any tendency to recurrence, as is so common during the growing 
period. The day traction does not need to be used after full correction of 
the deformities has been obtained. 

SUMM-VRY 

It has been found possible and .«implc to obtain marked ovcrcorrcc- 
tion of all the deformities of club feet by the use of continuous slight trac- 
tion by means of elastic bands. Since this method has been followed, it 
has not been necessary, in children up to the age of five years, to use forci- 
ble manipulations, ether, tenotomies, or stretching by frequently changed 
plaster casts or adhe.'ive jilaster. 


Tin. j m ! ..M I 



HY DAVin M. IIOSWOUTII, AND UOAllDMAN M. IIOSWOHTH, M.D., 

Ni:\V YOHK, X. Y, 



In sovojT IjK'('ralions of flu* knee, flu* usual finding is niptnro of both 
crucial ligaments and oiu* of tlu^ two collateral ligaments. Both collateral 
liganu'nts are rari'Iy ruptured, as tlu* force causing the injury is generally 

from t he side and the knee is straight, 
"rhe medial ligament is usually the 
OIU* that is injured. Several meth- 
ods of r(*pairing the crucial ligaments 
have h(*(*n advocated. 

In a eas(* of rupture of both cru- 
cial ligaments and the medial col- 
lateral liganu*nt of the knee, repair 
of the nu'dial collateral ligament 
alone was done by the authors, as 
shown in Figure 1. It was thought 
:it tlu* time that repniriu tliis fashion 
might obviate the need for recon- 
struction of the crucial ligaments. 
'’Jdiis was later found to be the case, 
apparently due to the fact that the anterior strand of fascia lata limits the 
forward sli])i)ing of the tibia and the ])osterior strand stops the posterior 
displacement. 

A review of the literature shows numerous methods 
of repairing the collateral ligament, but rarely is men- 
tion made of stabilization of the knee and ruptured 
crucial ligaments bj’' the rejjair of the collateral liga- 
ments. Bennett plicated the collateral ligament with 
fascia lata; Bost, Edwards, and McMurray used nearb}’’ 
tendons; and Wilson turned down a fascial flap. Cot- 
ton and Morrison in 1934 advocated a cross-shaped 
method of repair. (See Figure 2.) Their procedure 
most nearly approximates the authors’ method, which 
follows: 

A full-length exposure of the lateral aspect of the 
fascia lata is made and a heavy section is removed from 
the crest of the ilium to the knee joint. This strip is 
then implanted posteriorly in a tunnel in the tibia and 
tied, and the knot is sewed with silk. The free end is 
drawn through a tunnel located at the femoral epicon- 
dyle and a knot is tied, as shown in Figure 1. The end 
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Fig. 2 

The cross-sliaped 
method of repair 
advocated by Cot- 
ton and Morrison. 

{Re-prod XI ced 

through the cour- 
tesy of The New 
England Journal 
of Medicine.) 
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is then passed backward tlu'ough a tunnel in the anterior part of the tibial 
condyle to the point of original attachment of the collateral ligament, and 
thence upward to be tied and sewed with silk to the preceding knot at the 
femoral epicondyle. In case the external collateral ligament is being re- 
paired, which is a rare condition, the attachment ma3' be to the tibia and 
the head of the fibula. 

A circular plaster splint should be applied from the groin to the ankle. 
This splint is worn for four weeks, subsequent weight-bearing and phj'sio- 
therapj^ being carried out as indicated bj' the progress of the patient. 

Tliis procedme has been used in three recent cases, — two of rupture 
of the crucial ligaments and medial collateral ligament and one of rupture 
of the crucial ligament and the external collateral ligament. In all three 
cases, an attempt was made to repair the collateral ligament as well as to 
reenforce it ■\^■ith a few fascia-lata strands, but repair of the crucial liga- 
ments was not attempted, as the damage to them was so severe that repair 
was not possible. In spite of the fact that the crucial ligaments were 
never repaired, all thi'ee knees were satisfactorily* stabilized as far as 
lateral swaj* and anteroposterior displacement were concerned. 

REFERENCES 

Bexnett, G. E.: The Use of Fascia for the Reenforcement of Relaxed Joints, .treh. 
Surg., XIII, 655, 1926. 

Bost, J. R.: Reconstruction of the Internal Lateral Ligament of the Knee. Te.xas State 
Med. J., XX, 3S1, 1924. 

Cotton, F. J., .\nd Morrison, G. M. : Artificial Ligaments at the I\heo. .V Technique. 
Xew England J. Med., CCX, 1331, 1934. 

Ed\v.\uds, a. H.; Operative Procedure for the Repair of Collateral Ligaments of the 
Knee. British J. Surg., VIII, 266, 1921. 

McMurr.w, T. P.; Operative Treatment of the Ruptured Internal Lateral Ligament of 
the Knee. British J. Surg., VI, 377, 1919. 


XYlll, KO, 1. J.^NTaUY 



TIC.N'SOIl I’ASCIAI-: KHMOniS 


h SMITOHIUS 


STABILIZATION OF Till-: HIP BY TIIF 'rPANSPLANI’ATION OF 
THF ANTKKIOB TilKIH MUSCLES 

BV LEAVIS CLAKK AVACNEB, .Al.I),, AXJ) I’ETEK rAHUS BIZZO, .AI.D., 

nm;av yobk, x. v. 

Frotn /hr //osfii/nl for /hr Ifiiji/tin il ami Cripplnl 

Tlic (ransplMiitiilion of tho l(*nsor fasciao L'inoris, sartorius, and 
straiglit iBAad of (ho root us foinoris is suggested as a now met hod for stabil- 
izing the hi]A in jiaralysis of the gluteus medius associated with Aveakness of 
the gluteus inaxiinus, Ix'eause it seems meehanicall}" 
and physiologieally inon* efiicieut than any of the exist- 
ing oiierations. 'I’lie meehanieal adA’antages arc: the 
increased s(reng(l> of (he transplant, the exertion of a 
(liAB'rse direct ional ])idl, and (he increased support to 
the knee. 

Idle inerca.scd strength 
of the transplant, in con- 
tra.st to other procedures, is 
credited to the use of three 
good-.sized muscles in place 
of the one muscle commonly 
emplo3'od. When joined, 
the tensor fasciae femoris, the sartorins, and the long 
head of the rectus femoris make a formidable trans- 
plant. 

The diA’crsc directional pull of those muscles is 
important, as it tends to liold the head of the femur in 
its lu’oper jjosition more cffieientl3^ The tensor fas- 
ciae femoi'is is in tho “line of straight pull”, dhe 
rectus femoris and sartorins exert their pressure 
against the upjAcr third of the femur and thereb}'’ pre- 
Amnt slipping of the femoral head. The increased 
knee support is of great consideration. The sartorius 
giAms medial support and preAmiits “bending in” of the 
knee. The rectus femoris, by Aurtue of the quadriceps 

. tendon, forms a strong anterior support, and the tensoi 

straUng"the oHeha fasciae femoris reenforces the knee laterally. Theie- 

and insei tions of the fore, the combination of these muscles affords a goo 

muscles used as a , ' 

transplant. brace to this joint. 

The physiological adA^antages lie in the con- 
tracting poAAmr that is inAmsted in this conjoined groiq? of muscles. 



LO.NG HEAD OF TilE 
BECTU.S FEMOlUS 


Fig. 1 
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STABILIZATION* OF THE HIP 


ISl 


OPERATIVE TECHNIQUE 

An incision is made, beginning at the posterior-inferior spine and fol- 
lowing along the crest of the ilium to the anterior-superior spine. At this 
point the incision is brought domiward and across the trochanter. The 
tensor fasciae femoris and sartorius are identified and removed from their 
origin along with some of the bony attachment. These muscles are freed 
as far as possible b}* blunt dissection. This procedure exposes the straight 
head of the rectus femoris, wliich is also detached and liberated as far as 
possible. The straight head of the rectus femoris is then sutured to the 
tensor fasciae femoris and sartorius: in this manner, quite a large mass of 
muscle is formed. 

An area is prepared in the region of the inferior-posterior spine bj* 
cutting a small wuidow in the ilium. The location for this window is 

ascertained by holding the extremity in 
I . , ex-treme abduction and hypere.xtcnsion 

j \ and thereby determining the reach of the 

/ transplanted muscle. A tunnel is then 
/f ^ pjK I made under the 

/-V--- - 7 TR.\NSPL.\\TED MUSCLES paralyzed gluteus 

^ ' — TvS, iW/P medius and the an- 

tensor f.\sciae femoris terior border of the 
N ^ -- long HEAD OF the gluteus maximus, 

RECTUS femoris and the transplant 
\ ''' vW\l carried through 

\ '' W m ' tlds tunnel while the limb is held in hyper- 

\j ^ ' j/\\ extension and abduction. The conjoined 

\ ' muscles are fixed into the prepared space. 

\ \ After the wound has been closed in lavers. a 

I I » I I * ' 

V 1 in plaster spica is applied with the extremity 

' \ j I in the position of Inqierextension and al>- 

ij duetion. The pl.aster is removed at the 
\ '''lif end of four to five weeks. 

\ 'ijJI This operation has been used in five 

\ j eases with gratifring results. In each ca-^e 

\ II the ])atient benefited by the oi>eration: the 

\ Ml tyiiical gait resulting from gluteal jiaralv-is 

K / \ JJi completely altered to one of seeuritv. 


TR.\NSPE\NTED MUSCLES 
■ SARTORIUS 


LONG HEAD OF THE 
RECTUS FEMORIS 


l.;\t<'r.il view tin- di- 

clmnci' of the 
in tlu' tr:n>pL'tnt. 


<;asi: i:!:i'Oi:ts 

M. I1-. :i f< h.Ml Isrid j;i loj.; 

Sh'' had full p'>«t r in th- ;< n* .r fa--;;.- ft a. . 7 -.- .aa i 
partial iti th- clnt' a- H- r r'et 

wa- jv-oulair :;nd v.at!: .a raarL'-i 

On .\l>r;! 21. IP.tJ.th- f ;> rr.t: n i;. p'r- 

for:;'.'--! Ti.- n'>-t >j- mt;-,.' f:-. v- t; -.t tl- 

I ,* t* • , J ’kV * **• » *'■* ! ••a •»*«••• • I » 
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appoarod, ami thc> patimit, is al)l(' (o liyixa-cxlnul (Ik; 1(«k and also (o alxliicf, it against 
gravity. Tlmrc is good cxtonial rotation, but intcirna! rotation is not possible. 

S. T., a male, bad had poliomyelitis at the age of two years. 'J’liere was slight power 
in the gluteu.s medius and the gluteus minimus. Other museles about, the hip were not 
functioning. A musele-transjdjint operation was jjerformed on April l.o, 1932. The pa- 
tient is now able to walk bet ter and to hold tlu* extremity in extension and hyperextension 
against gravity. The leg feels strongi'r, is more useful, and more stal)le. 

A. M., a male, had had i)oliomyelitis at the age of seven and one-half years. There 
was a paralysis of the glutei and good jrower in the tenstu- fasciae femoris. Jlis gait was 
poor. A transplant operation was performed on .Tune 19, 1932. Both the patient and 
his family have noted considerable improvf'immt in gait and attitmle. There is good 
power of abduction ami external rotatit)n: internal rotation is al)sent. The patient is 
able to walk longer distanec's and to abduct and extend the leg against gravity. 

R. a female, had h.ad iroliomycditis at sixtt'cn years of age. There was good 
power in the tensor fasciae femoris and the .«artorius. 'J'he glutei were paralyzed and the 
patient was obliged to use a braer* for supjmrt. A tnmsplant operation was performed 
in November 1931. Since then, the limp has dis;ii)i)eared .and th(> brace has been di.s- 
carded. The hip is mor(' stable and the {xitient is able to abiluet and hyiierextend the 
hip. 

E. B., a female, had had i)oliomyelitis at th(> age of tiai years. Normal power wa.? 
present in the tensor fasciae hunoris and the .«artorius. The gluteus maximus was very 
weak and the glut(‘us medius was jiaralyzed. There was a m.arked swaying of the body 
in walking. A transplant was done Noveunber M, 1931, At the last e.xaminat ion, six 
months later, the entire limb had developed considerably. The patient can abduct the 
limb against gravity and there is increa.sed power in tht' gluteus maximus. Her gait 
shows remarkable improvement and .she is able to discard her cane. 

Sr.M.MAKY 

Tlie ideal cn.se for (liis ojieratioii is (lie one in which the f;hitcus medius 
is paral3’'zecl, the gluteus ma.xiinus is weak, aiul the muscles which com- 
prise the transplant — the tensor fasciae femoris, the sartorius, and the rec- 
tus — are functioning normall3^ When these latter muscles are weak, 
however, great help is also derived from this ojjeration. 

Following the operation, the hip and knee arc more stable and the 
swaying gait, which is very fatiguing and awkward, is lost. 

The results obtained in the five cases in our series were gratifying- 
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DYSCHONDROPLASTIC BOW LEGS 


BY DAVID SLOAXE, M.D., JU.RL\X FRACEXTHAL SLOAXE, M.D., AXD 
AAROX M. GOLD, M.D., XEW YORK, X. Y. 

From tJie Hospital for Joint Diseases* 

Dj-schondi-oplasia ' is a retardation of the normal transformation 
of primordial cartilage into growing bone, which results in an irregular 
ossification at the epiphyseal-metaph 3 'seal junction of the long bones. 
Ollier = coined the term and described the first case in 1S99. The condi- 
tion may involve isolated bones or extremities, or there maj' be a pre- 
dominantl}' unilateral involvement of the extremities. Current usage 
designates the enth-e group as “ dj'schondroplasia " and limits the term 
“Ollier’s disease’’ to the predominanth* unilateral involvement of one 
side of the bodj’-' 

Within the past three j'ears, we have encountered several cases of an 
unusual form of genu varum caused bj* a localized dj'schondroplasia 
which was restricted to the inner half of the region of the upper tibial 
epiphj'sis. In two cases, the condition was 
bilateral; in one, unilateral. The patients were 
3’oung girls ranging in age from four to se\'en 
3'ears. In each case, the outstanding clinical 
feature was a marked degree of genu varum 
which became jirogressiveh' worse as the child 
grew older. Roentgenograms showed similar 
changes in all three cases. A specimen for 
microscopic stiuh" was obtained in the second 
case. 

CASE REPORTS 

C.KSE 1. D. D., a white pirl, apotl six, was adiiiittod 
to the Hospital for .Joint Diseases in November 1932. 

-\ecordinp to the mother, the child had developed a 
bowinp deformity of the Icps four years previously. This 
deformity had become propressively worse until it reaehe<i 
the stape shown in Fipure 1. 

The child’s p.ast history was essentially neritive. 

J'he was born at full term and the delivery was normal. 

The child had been fed by bottle and had been civen 
\Hosternl ropularly. She besran to walk at two yc;\rs of 
ape. The family history revealed no similar r.-i-ie- of 
deformity. 

Kxamination .showevl markeil lateral Imwinp of b.::, 
leps, with .a particularly shar|> anpulation at the up;»' 

* Orthop.uilic S<'r\nre of llenuan C, rmia nthal. M.D. 
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Fig. 3 

Case 2. N. C. Note similarity of this roentgenogram to Fig. 2. The condition 
is less marked here. 
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Fig. 4 


Case 2. X. C. Note the 
same acute angulation be- 
neath the knees as shown in 
Fig. 1. 


inner ends of the tibiae. This condition was more pro- 
nounced on the right side than on the left. There was 
secondary bilateral pes valgus. When the patient 
walked, a marked laxity of the lateral ligaments of the 
knees made the heads of the fibulae appear prominent. 

Roentgenograms (Fig. 2) revealed a sharp com- 
pression and fragmentation of the medial aspects of both 
upper tibial epiphj'ses. The underlying metaphyses 
were elongated and mushroomed medially so as to form 
large, bony masses. 

C.usE 2. X. C., a white girl, aged seven, was ad- 
mitted to the Hospital for .loint Diseases in October 
1934. The mother brought the child to the Hospital 
because of a bowing of the legs which had begun in in- 
fancy and which had become progressively worse. Fig- 
ure 4 shows theappearance of thelimbs upon admission. 

The child was bom at full term and the delivery 
was normal. The past history was irrelevant. Two 
sisters and two brothers were li\ing and well. There 
was no history of familial diseases. 

E.vamination revealed a marked lateral iiowing of 


both legs, with an acute 
medial angulation beneath 
the upper ends of the 
tibiae. There was slight 
posterior bowing, with a 
resultant genu recurva- 
tum. The femora showed 
some anterolateral bow- 
ing. The feet were sec- 
ondarily pronated because 
of the lateral bowing. 

The roentgenograms 
(Fig. 3) wore similar to 
those in C.ase 1, but the 
condition was loss marked. 
There was the same me- 
<lial cjiiphyscal compres- 
sion and fragmentation, 
with mushrooming of the 
metaphyses. 

.\ biopsy specimen 
was obtainwl from the 
mcvlial side of the loft opi- 
ph\>oal plate (Fie. o>. 
1' e are indebted to Dr. 
Henry L. .lafte and Dr 
v'heldon .\. .Tacob^m <>f 
the Dejiartnient of Path- 
ology for the following 
docriplion of the micro- 
pathology: 

“The line of the epi- 
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pliypciil pl!i(o .sl()j)fs sliarj)Iy 
(lowinviird in tlicdircction 
of I lie .slinft. Tho cpi- 
ph yscal cartilaKO in iliis 
r('f'ion is rallior pale- 
staining, particularly the 
nuclei. One pains the 
impre.ssion that the eells 
are (‘it her dead or dying. 
[This was cell death due 
to an iiciite intlammatory 
lesion which has no bear- 
ing on the dyschondro- 
plasia.I TIkw are some- 
what more numerous and 
det'p-staining in the part 
of the area adjacent to the 
hone. Xowliere, how- 
('ver, does the cartilage 
even remotely ai)proach 
the normal ei)ii)hyseal 
architc'ctnre. There has 
been an extremely feeble 
a 1 1 empt t o gronj) and line 
np some' of the scattered 
miclei. However, there 
is not even a suggestion of 
the well defined zone of 
clear cells that character- 


Fici. f.. 

Case 3. A. G. Roc'iitgenogram showing definite dys- 
chondrojdastic changes on the right side tnote the arrow). 
The left side is normal. 


izes the normal cpildiyscal 
plate, although a few of 
tliese clear cells may he 
seen. The reciprocal 
alignment of resorbing 

cartilage and growing bone tndjecnlae is idso absent. In its t^lacc there is a very thin, n- 
regularly demarcated zone of jjoorly calcified cart ilage which penetrates in a most uneven 
fashion into a disorderly arrangement of shaj)eless bone trabeculae. Many, if not most, 
of the lacunae in this bone arc devoid of nuclei. The marrow sjjaccs show considerable 
fibrosis. The rows of active osteoblasts are not to be seen. 

“Briefly, we have here a condition characterized by a failure of growth, differentia- 
tion, and ossification of cartilage cells. Even the ‘resting’ cartilage appears to be af- 
flicted with a severe trophic disorder. AVe may interpret the above as a disorder of the 
dyschondroplastic group.” 


Case 3. A. G., a white girl, aged four, was admitted to the Out-Patient Depait- 
ment of the Hospital for Joint Diseases in March 1 935, with a history of increasing bov ing 
of the right leg since birth. There were no similar cases in tho family. Hospitalization 
for further study was refused. Examination showed a marked genu varum of the iig > 
leg, with a prominence along the inner side of the right knee. There was no limitation o 
knee motion. 

Roentgenograms (Fig. G) revealed medial compression, fragmentation,- and mush 
rooming of the right upper tibial epiphysis and diaphysis. The left tibia was norma . 

The cases cited naturally lead us to a consideration of the patho- 
genesis of the dyschondroplasias as a group. Murk Janscir* wrote an cx- 
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cellent treatise in which he considered normal bone development as the 
product of several interrelated processes. Anj* disturbance of this normal 
mechanism he termed ‘‘a dissociation of bone groA^dh'", The condition 
found in our cases may be considered as a localized form of bone dissocia- 
tion, characterized b3’ a retardation of the normal sequence of cartilage 
and bone development in the region of the upper tibial epiphj'sis. 

SUMJLVRY 

Dj'schondroplasia is a retardation of the normal transformation of 
primordial cartilage into bone. In the three cases of dj'schondroplastic 
bow legs presented, the process was limited to the region of the medial 
aspect of the upper tibial epiphj'sis. All of the patients were j'oung girls 
in the first decade of life. In two of the cases, the condition was bilateral ; 
in one, unilateral. A progressive and severe tjqre of genu varum was the 
outstanding sjTuptom. The roentgenograms showed tj’pical changes in 
the region of the medial half of the upper tibial epipln'sis. Microscopic 
section in the involved region of one of the patients showed a definite 
picture of dj'schondroplasia. 
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f’ONrnONri'AL ahsknck ok thk mmdial sksamoid bone 

OF THF CIHFAT 'I’OF 
Hi;i’<>I{T or 'lAvo (’asks 


in- UKOKOK A. K. IXCK, M.D., SC.l). (mkD.), >\K\V YOUK, N. Y, 

}'ri»n Thr h'rir Yuri: Orlhoptutlir ])iKpnit:(ir!/ awl llaapUal 

In nil sIniKinrd t('.\t -hooks of niintoiny, ntul in tho classical mono- 
grajihs of I’fitzncr ami Owighl, the two sesamoid hones at the metatar- 
sophalangeal joi(\( <»i the gnad toe av<‘ descrih(>d as constant. In a recent 
extensive survey of 1}|(> literature, the writer found re.jiorted no instance 
of the eongenit.'d ahsmiee of either of lliese sesamoid bonc.s. Since the 
[luhlieation of that survey in otdy one p.aper (hading with the anat- 
omy of th(' si'samoids has I)een ))uhlish('d, and in lliis puprv the invariable 
consttincy of hoth sesamoid hones of tlu' gia'at toe is again affirmed. 

Within (lu! past year at the Nh'W York Orthoj)aedic Dispensary and 
Hospital, roentgenograms have been made of the feet of two ixaticnts 
sliowing congenital .absence of the medial si'samoid bone. Tliese patients 
wer(' adults, one nude and tin* otlnn- femah', and m'itber came to the Dis- 



Fig. 1 

Case No. 158,306. G. S., aged twenty-eight. Left 
medial sesamoid small and bipartite. No symptoms lefeiable t 

C«TTT>r57i^R\’ 




CONGENITAL ABSENCE OF MEDIAL SESAMOID BONE 
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pensar}' complaining of s}*mptoras referable to the region of the sesamoid 
bones. Upon careful inquhy, it was ascertained that neither had ever 
had an}' complaint referable to these bones, and their claim that no opera- 



Fig. 2. 


Case No. 181,922. J. C., aged thirty-three. Left medial sesamoid .absent ; right 
medial sesamoid rudimentary. No symptoms. 
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I'lO. 4 

I’liiiitnr vi(nv of feet of pnticiif shou/i in 2. 


lion li.'id been pcrfoniicd on llio foot was sid)stanliatod In' tiic ab- 
spiu'c of any siirKical scar. In eafli palicnif , (lu; lofl inodial sesamoid was 
ahsonl. Physical cxaniinalion domonslralcd no abnormal physical 
signs. Thc'rc \v(m-c no disturbances of the function of the great toe, nor 
of the posture or function of the foot as a whole, resulting from this 
anomaly. 

Figures 1 and 2 .show the anteroposterior roentgenograms of the feet 
of these patients and Figures .3 and 4, the plantar views. It is interesting 
to note that the medial sesamoid of the oj)posite foot in eacli case is of 
diminutive size. 

Neither of these patients has cliildren, and the parents of both are 
imaA'ailable for roentgenograpln'c study. 
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FRACTURES AND DISLOCATIONS ABOUT THE SHOULDER * 


BY ROBERT V. FUXSTEX, M.D., AXD PREXTICE KEXSER. M.D., 
EXIVERSITY, VIRGrXLi 

From the Department of Orthopaedic Surgerij, L'nirersity of Virginia 

In ^e^^e^^ing the group of sixty-four fractures and dislocations about 
the shoulder, ■5\-hich have been treated at the University of Virginia 
Hospital durmg the past three years, and in correlating the methods of 
treatment and the results, one becomes more and more impressed with the 
conclusions of such masters as Su- Robert Jones that each separate prob- 
lem presented in these fractures must be faced individualh' and that no 
one set of rules in regard to routine treatment can possibly apply. In one 
of his last articles. Sir Robert made a plea for the conservative treatment 
of fractures about the shoulder and, in speaking of fractures with disloca- 
tion, stated; “It is unscientific to suggest anj’ routine method of reduction 
of the loose head”. His treatment of all the fractures in this region was 
seasoned with the simplicity for which he was alwa3’s noted. He had an 
inherent objection to the aeroplane splint. 

Roberts, m his masterful article on fractures of the upper end of the 
humerus, emphasizes what we consider to be one of the most important 
adjuncts in the treatment of these fractures, — the taking of a.xillaiy-view 
roentgenogi-ams to determine the anterior-posterior displacement of the 
fragments in order that the problem of reduction maj- be more clearh- 
visualized. The taking of such views has been our rule for man.v \’ears 
in treating all fractures about the shoulder. In the treatment of other 
fractures, we are not satisfied to depend on the aj^pearance of the frag- 
ments in an anterior view onh* or in stereoscopic plates, and we cannot get 
a true conception of the clinical picture presented In* fractures and dislo- 
cations about the shoulder without the knowledge derived from the 
lateral view. 

Howard and Eloesser, in 1034, demonstrated ver.v vividl.v in tlieir 
phantom model, bj’ means of rubber-band muscles attached to the iiones 
composing the shoulder girdle, many of the mechanisms involved in frac- 
tures and in the reduction of fractures. But, unfortunateh-, sucli a 
model does not reproduce the reflex spasm and relaxation of the involved 
muscles. We are aware of such actions in the human, although it ina\' !><• 
overcome to .«ome extent bj' anaesthesia. These authors, howev< r, Hk'- 
Sir Robert Jones, Roberts, Bdhler. and Kty and ('onwell, have joini-!! 
in sounding the death kiudl to the routine of eninii!>-t<- abductinn in 
plaster or sitlints. 

* Head at tile .\nnua! Mia tinc of tlie p-.i-:." A-' I'i d- 

adelplnn, IVnn-yivania, .tiiiie 7, lO.Vi. 
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1 lie coin’cnf ioii.'il mcliiotl df ci.’ij^.sifying fvnrluivs in the region of 
the sliouhh'r lies been ;is follows: 

1. •Si'pnr.'ilioii of the upper Iminern! ej)ij)liysiK; 

2. J'VMeliin’ of th(> .'innloinieal neck*; 

o. l'>;u*f iire of I lie stirgicni iieek: 

•I. Sej):ir:ition niul frnehire of flie hiln'rosilies; 

o. I'rnetiires in the legion of I he glenoid; 

(). I'Vnef nres of the nerotnion process and those involving the 
acroinioclavicidar joint ; 

7. Fraetnres associated wfth dislocaf ion of the head of the hiimoriis. 

'i'liere h jn’e bei'ii nninerons attempts by some authors, such as 
Ivoclier, and Howard and Flor'sser, to make changes in the nomenclature 
wliich would more accurately describe these fractures, but so far such 
cliangcs ))ave not ))eru ge/ierally acce/>ted. 

Jh'obably tln' most diflicult of all the fractures about tlic shoulder 
joint to reduce is a fraiduri' of the humerus complicated by a dislocation 
of the head. Kcunoval of tlu* head has been advocated and resorted to 
by many surgeons (Trot tier, (’halier). Such treatment should be re- 
served for cases which ha\‘e been untreated for a number of weeks. It is 


not nece.^sary to iiiuform an open reduction in fractures of the tuberosities 
and of the neck as oftem as might be thought from the statements of 
(Jreeley and Magnu.son, I'l’ey, Sabadini, Chalier, and do Bernardi. How- 
ever, in a few eases such a procedure is unavoidable. 

H'lienever possible, we have attempted to simplify the treatment of 
fractures of (lie sliouhh'r by making u.se of the weight of the dependent arm 
in a swathe and neck-wrist strap to secure adequate protection over a 
sliort period of time with I'er.v earlj- motion. During the earlier part of 
the three-year period from which the statistics contained in this paper 
wei'e taken, many of the patients were treated with casts in abduction; 
whereas, later on, the A’elpeau bandage or swathe was more frequentlj'’ 
used. We are able, tlu'refore, to make some comparison between the 
two methods of treatment. 

One almost constant finding brought to our attention b3'’ the axillary- 
view roentgenograms is tlu' anterior buckling of the fragments at the 
])oint of fracture, due to t he spasm of the jrectoral muscles. This buck- 
ling of the fragments must be corrected, so that the humerus, when liealed, 
will rotate on its longitudinal axis. 

The outstanding difference in our comparison of the tAvo methods o 
treatment is in the condition of the muscles and joints at the end of tie 
time of protective treatment. In cases Avhere the cast was used, prolonge 
after-treatment was necessary. In the cases treated b}’' the other metho , 
free motion was usually present by the time of healing of the fractuie. 

In most of our cases of fractures of the neck and of the tubeiosities, 
sufficient healing of the bone had taken place in about two iveeks to a on 
motion and to prevent distortion from muscle pull. By conventiona 
exercises such as swinging a tivo or three-pound iveight, ^first stan mg, 
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TABLE I 

Cases of Fractuke of the Xeck of the Hcieerus Treated bt Velpeau 
B.axdage AXD Xeck-Wr!st Strap 


Age Group 

(Years) 

Xo. of Cases 

Average Time 
in Velpeau 
Bandage 
( Days 1 

Average Time of 
Physiotherapy, 
Sling, and Strap 
(Days) 

Average Time 
of Treatment 

(Days) 

10-20 

5 

21 

21 

42 

20-30 

2 

14 

2S 

42 

30-50 

2 

14 

2S 

42 

60-S5 

3 

16 

26 

42 


then bending gradually forward, then swinging laterally across the front 
of the bodj" — muscle power and free motion in the joints have been 
restored at a verj' early stage. 

The sixty-four cases of injury about the shoulder upon which this 
paper is based included fort\'-eight fractures, eleven uncomplicated dis- 
locations of the shoulder, and five uncomplicated dislocations of the 
acromioclavicular joint. 

UXCOJIPLIC.ATED FR.ACTURES OF THE XECK OF THE HU.MERUS 

There were twenty-seven cases of fracture of the neck of the humerus. 
From the standpoint of age, these occurred as follows: 


-■Ipf Group 
0- 5 years 
5-10 years 
10-15 years 
15-20 years 
20-.30 years 
30-50 j'cars 
50-00 years 
C0-S5 ye.ars 


Cn.'i 

1 

1 

S 




4 
1 

5 


Total 


In this series, there wore fourteen males and thirteen females: tweiity-fotir 
were white and three were colored. 

Of these twenty-seven patients, twelve were treat' d l.y mi-an- of a 
Velpeau dressing, with the tirrn atzainst the side for an avi rauf ji- riod of 
nineteen davs. This was followed by a neek-wri-t strap tor a;i a-verac- 
period of two weeks. fSee Table I.) 

I'ifteen patients with fracture <•; tiie m ck o; thi- Irii;.- .-u- w. ro 
treated by easts with the arm in abduction for an av. race ;>■ ri'’ i of tldrty 
days, billowed by a sling for a jieriod <«; two wi-.-k'..- -a. to’a! o: ;orty-:o ;r 
days of treatment before the return of fum-tioT;. 'S- -- Tab!.- H,, 
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I'Ki. I 

Arjfcrior view of nrroinioii, jihowini’ little 
cvidcnee of injury. 


I’HACTUliK OF THf: XECK OP 
THE IIITMEUUS tVITH DISLO- 
CATIOS OF THE HEAD 

III four ca.sp.s, there 
wa.*^ a fraeturo of the hu- 
inertil neek tind a disloca- 
linn of the head of the 
litiinoru.s. One of these 
pntirnts was treated bj' 
elo.tjod reduction witli a Vcl- 
pi'nii liandage, followed bj' 
eoniplete reftirn of motion 
and function in ten weeks. 
In the second case, closed 
reduction was unsuccessful 
and open reduction was 
done ten days after the 
injury. 'Tbc third patient re- 
fused treatment, and the 
fourth was treated by re- 
section of the head ton 
weeks after attempted open 


n'duetion. 'J’he result in this last ca.se was interesting in that there was 
return of motion of (iO per cent., and the patient was able to return to 
employment in a post office. 



Oblique view of shoulder shown in Fig. 1, revealing a complete fraeture of e 
aeromion process. 
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DISLOCATION OF THE 

HEAD OF THE 
HUMERUS 

There were 
twentj'-three cases of 
acute dislocation of 
the humerus: seven- 
teen males and six 
females. Seventeen 
were white and six 
were colored. 

Simple disloca- 
tion, unassociated 
with fracture, was 
found in eleven cases. 
Five of these disloca- 
tions occuri’ed in the 
right arm and six in 
the left. All were 
subglenoid and 
anterior. 



Fig. 3 


.\ntcropostcrior view, showing little evidence of injury. 


In the other 

twelve cases, the dislocation was associated with fracture, as follows: 
fracture of the greater tuberosity, six cases; fracture of the neck of the 
humerus, four cases; fracture of the greater tuberosity and of the acromion 
process, one case; and fracture of the greater tuberosity and of the 
coracoid process, one case. 


TABLE II 


Cases of Fuactvhe of the Neck of the IIoiercs Treated nr .Shouldep. Spica 


.^gc Group > 

'o. of Cases 

.Average Time j 
in Cast 

-Average Time of 
Pliysiotherapy 
and .Sling 

( 

1 .Average Time 
' of Treatment 

O'rnr.';! 


1 Dti/.') 

<D,tjs) 


0-5 

1 


14 

42 

5-10 . 

1 

24 

10 

40 

10-20 

5 

.32 

15 

47 

20-.30 

;? 


11 

44 

:?0-50 

•> 


1 

42 

50-00 

1 

2S 

14 

42 

00-S5 

1 * 


14 

42 

' One other patient, acoi 

•ichty-one, die.! f;vt 

days after Icavin 


Thert' wen' 

four n'current dislocation 

s which Were 

treated liy the 

Nicobi operation, atnl out 

chronic di.^locat 

ion. irentiai by 

op’n reduction 

and the Nicola 

oiienition 

six wt'eks after t 

he (ii'!o'-at ion 

n-.d 1 •'■ciirr' d. 
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'I'Ik; distribiilion of (lie dislocnlioiis according fo age was as follows: 


A(jr Group C'nacs 

O-loyoiirs 0 

15-20 years 3 

20-:i0 years •! 

.30-10 ye.ar.s 2 

•I0-.50 years 7 

.50-00 yc'ars 3 

00 -.35 years ■] 

3’(.tai ^ 


In (ho ease of a simph' dislocation, (ho .average (iino of (roatinont hefon 
rocov(ay of function was t wo!)l v-ojk* d.a3’s; in (hat r)f a coinplicatcc 

/•I 1 k.* 1 /A /» 4 1 f\ 








Fig. 4 

Oblique view, showing fracture of tuberosity. 


:oinj)licatccl 
dislocation, forty- 
fonr daj's. 

It seems very im- 
portant that minute 
fr.actnros in the region 
of the tuberosity be 
given the utmost con- 
sideration, for this 
typi! of injury may 
(>ntail even more se- 
rious consequences 
than when larger 
chips of bone are de- 
tached. It is in this 
typo of injury that 
we so often find a 
])rolonged period of 
disabilit}’’ resulting 

from lack of thoi- 
oughness because of 
the apparent insig- 
nificance of the in- 
jury. The majority 


of those small fractures will heal without com]dication if given ^ 

in two of our cases, it was necessary to rejxair the supraspma i 
The clinical significance of this type has been brought out by 
Speed, Magnuson, and others. 

ACROMIOCLAVICULAR DISLOCATION 

There were five cases of acromioclavicular dislocation, including 
associated with fracture of the outer third of pad 

cases were treated by a primary Velpeau dressing with ac^^^ie ,.g 

strapping for an average period of two weeks, W -.d fig 
bias-bandage dressing for a period of four weeks. In all cases, 

TBB louaUAL or Bonn am. imav siiBOBn 
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period of observation, 
there vas complete 
return of function 
without recurrence of 
dislocation. 

It is unfortunate 
that x-ra 3 "s taken in 
anj- one plane cannot 
be dependedupon for a 
diagnosis of acromio- 
clavicular dislocation. 

It is necessary that 
the diagnosis be made 
either clinicalh* or bj- 
holding the shoulder 
girdle in a position 
rvhich will maintain 
the dislocation while 
the x-raj’ is being 
taken. 

COMPLETE TRAXSVERSE FRACTURE OF THE ACROMION* PROCESS 

Of particular interest were two cases of complete transverse fracture 
of the acromion process in which the diagnosis was made In* the axillarj*- 
view roentgenograms combined with the historj* and clinical findings. 
These fractures could not be demonstrated In* the anterior-posterior or 
stereoscopic .x-ra 3 *s. In each case treatment was In* the Velpeau bandagi' 
and sling. Earlj* motion with complete recovery* resrdted in the first cas('. 
The second patient is still under treatment, d'he condition, described In- 
Kohler as dela 3 *ed union of the acromial epiph\*sis, should not be confused 
nith this t 3 *pc of fracture. 

SUMMARY .VXD COXCLUSIOXS 

1. From the information and experience derived from the reduction, 
fixation, and after-care of si.xt 3 *-four cases of injury* about the shoulfler 
joint, including fractures and dislocations, consi-rvative treatment i- 
urged. 

2. Axillar\*-view roentgenograms are Iielpfnl in more clearly ntuh r- 
standing the problem involved in reduction. 

3. After reduction, the treatment of fraciurc' and dislocation-; of the 
shoulder bj- casts or sjilints with the arm in the al>dnctc-d ju.-ition i- nn- 
nece.ssar\* in most cases and contra-indicated in man.v. 

4. X-r.\ys takeix from any one angle should not be n !i<-d upon f<,r tie- 
tliagnosis of acromioclavicuhir xlisIocatioTi-, 

o. After rexluction, the pnmar\* u-e of tie- ]p-';.!i b:;t;d;;g. or 
swathe with the elbow well ticrov^ ria- rh.e-t. follow. -si b\- a rb‘. 



Fig. 

Typical oblique view of fracture near shoulder, showing 
t\-pc of displacement. 
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strap and oarly oxcrciscs, l(Mids lo promolo tlic maximum recovery of 
motion and fnnetion in t lie slundder joitd in the .shortest time. 
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OLD TRAUMATIC DISPLACEMENT OF THE DISTAL 
FE^IORAL EPIPHYSIS 

Successful Open Reduction Followed by Epiphyseal 
Arrest of the Norxlyl Femur 


BY DANIEL H. LEVINTHAL, M.D., F.A.C.S., CHICAGO, ILLINOIS 

Attending Orthopaedic Surgeon, Michael Reese and Cook County Hospitals; 
AssistayU Professor of Orthopaedic Surgery, University of Illinois 


Complete traumatic epiphyseal separation in the lower end of the 
femur, with anterior displacement — so called “cart-wheel fracture” — 
is not as common today as it was during the horse-and-wagon age. Sev- 
eral decades ago, such injuries occurred more frequently and were due to 
the engagement of the leg between the spokes of a mo\ing wheel. The 
leverage force usually causes the diaphysis to slip backward into the 
popliteal space, as the epiphysis slips anteriorly in front of the .«haft of 
the femur, vith its separated surface in contact with the lower end of the 
shaft. Because of the firm attachment of the periosteum at the epiphys- 
eal line, there is considerable stripping of the periosteum. This is 
important in the consideration of the repair of such fractures. It is 
reported -• ^ that the posteriorly displaced shaft may cause pressure 
upon the vessels and nerves. Gangrene of the limb from injury to the 
vessels, or sloughing of the skin from pressure, may occur. If the fracture 
is compound, suppuration may result. Paralysis, due to injury to the 
nerve, may complicate this fracture. 

The diagnosis of a recent displacement is made from the history of a 
violent injury (usually occurring in a boy from nine to fourteen years of 
age) and the appearance of marked swelling at the knee joint, with short- 
ening of the extremity and preternatural moliility. Circulatory or nervi' 
disturbance may be ]ircsent. 

The treatment consists of immediate gentle reduction by maniinila- 
tion under anaesthesia. This may be accomiilished by fle.xion of the knee 
and the exertion of traction in two planes. — that is, in the axis of the feimir 
and in the axis of the leg. Pressure of both rimmbs above the condyle' of 
the femur, while the traction is being exert evl. will aid in the reiluction. 
The knee is flexed to a right angle and a i)la<ter-of-Pari' cast is aj)j)licil. 
This cast is worn for two weeks. .\t the <'nd of thi< ]>''rii>d. the kiu'e i- 
flexed to 13,t degrees and another <‘a>t i- applied. Thi'. in turn, i- re- 
moved at the end of two week'. The knee i' then broncht to ISO de^re-*' 
and a thin! ca<t is ajtplied. Thi- ca<t i' worn for one to two week'. 

Th(' treatment of an old unreduced separation of tin- di-ta! feniitral 
epiphysis presents a more complicated probli'm, a' 'hown by tie- fo!!ov,-i!-.>; 
case. 


\V. n.. a hoy, accl ituriis :i. «a' r.iira.e.O'! fr< < *i::-P..t ; C'h 
Si-rviCf at C' "k Oamty lio-jina!. Ma\ Js. in a h.-'. y. < ; a 


\et. wilt, so t jvs'e\e.\ i..’- 
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h.'U’lc of lli(> left kii('(' l)y a horse sovrii u'ocks prior (o admission. IlocnfRoiioKrams, made 
af a small (’oimtiy hospif.al near tlic.src>ncof (|w arcidcnl, had liccn reported “negative”, 
1ml a jdaster-of-I’aris east had Ireen :ip]ilied. 'I'his east had been worn forseveral weeks. 

Tlie <;omi)I;iint on jidmis-.ion was limifaf imi of [|e\-ion of tlie left knee to tfiO degrce.s 
and short iK'ss of the left lower extremity of aj)proxiniately one and one-half inches. The 
initic'iit walked witli .a m.'irked limp. 



I'kj. 1-A Fio. 

Roentgenograms showing displacemont of the distal ei)iphysis of the left fenun, 
with firm bony union. 
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Fig. 3-A Fig. 3-B 

Tenotomy of the quadriceps liy tlie Shon-inp the repair of the quadricep? 
Z-pIastic operation. The condyles are with Icncthcninp of the frapments and 
separated from the anterior aspect of restoration of tlicir normal apposition, 
the shaft. Then, while the knee joint 
is flexed, the author's hone skid is used 

to replace the epiphysis. Roentpenoprams (Tip-. l-.\ and 1-B 

showeil a complete anterior di-placcment of 
the dist.al femoral epiphysis, the distal end of the diaphysis re:-tinp up-on the articular 
surface of the tibia. Considcrahle callus was shown beneath the raioHi p-^rio-teuni, 
particularly on the medial Ixirdcr of the shaft of the femur. 

Under ether anacsthesi.a, and with tmirniqurt hemo'ta'is. a lonp anten>:n<siial in- 
cision was m.ade in the lower third of the thiph and knee jo-nt. Tlie qua-hricep- t- nd' n 
'v.as incised by the Z-plastic ojx'ration on the fkit surlace, i xpi-mp the f- mond con-iyl- - 
which were found firmly att.acheel to the .anten-ir surface of the lower e.nd of th-' diaphys;- 
(I'ip. 2-.\). The ('piphwsi- was sep.arat<sl by ch!-- 1 ami r:uill-‘t. Ity m*ar.s of th- au- 
thor s Itone skid and simultaneous pradiial fl- xi-’n o: th-’ kn-s.. i*.-' < piphy-;- v,:.- re- 
placisl distal to the diaphysis i Fips. S-.\ ami 1>-B . 

.V plaster-of-l’aris ca-t was apph-si for six 111 ' k-. f--!.' la - -1 by the ir.-titut- n if 
phv'ic.al therapy. .\ weilpe ca-t wa- fh- n apph-si to corri.e< ,.j^, 

Ftpht months after the first op ratio;-., th" ranpe of n.- t: n v,.-.- 1^,1 ir>i ,;.-;:r>- 


voi. XVIII. xo. I. jxNi-.er.Y i:-.-'. 
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Fig. 4-A 

.Anteroposterior nnci lateral views of tlic left femur, eight months after open 


reduction. 
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Fig. 6-A Fig. 6-B 


About eleven months after epiphyseal arrest. 

Photographs showing the contour and range of mo- 
tion of the injured (left) leg, as compared with its 
mate. The right knee has a normal range of motion 
and the left has a range from ISO to 100 degrees. 

and the roentgenograms (Figs. 4-A and 4-Bj showed 
a normal relation of the fragments, with fusion of the 
epiphyseal line. It was immediately decided to do 
an epiphyseal arrestment’ of the normal fright' 
side, to which the mother of the patient objected. 

However, fourteen months after the first operation, 
when there was one-half an inch of shortness, the 
mother finally consented to arrestment of growth of 
the lower femoral epiphysis of the normal side. 

The patient was readmitted to the Hospital on 
July 14, 1934, and was operated upon on July IS. 

1934. Under ether anaesthesia, and with tourniquet 
hemostasis, medial and lateral incisions, two and 
one-half inches long, were made over the condyles of 
the right femur. The epiphyseal line was c.vposed 
and the cartilage plate was thoroughly curetted. A 
number of small grafts were placed between the 
epiphysis and the diaphysis. Small slidinc lione 
grafts from the diaphysis, one inch by three-eighths 
of an inch, were placed across the epiphyseal line 
medially and laterally (Fig. o'. cast wa*" applied 
from the groin to the toes. 

The patient was discharged from the Hospit.al on .fuly 31, 10.54. Tie' ea-t wuni 
for six weeks and then physical therapy w.as started, together with active U'e. CoUip!. 
motion was regained in three weeks. Roentgenogranr-, made three montle aft* r tie- 
ojx'mtion, revealed definite clo.-ure of the epiphy-eal line. 1 igiin's (e.\, i,-H, mei t>-C 
show the present contour and range of motion of th*' kn*'*— . Tin* Isi^* wall.', ’.ijilaeit 
a limp and participates in major s[virt.--. 

Scudder lias rcjiortcd a siniilar c:i.'e in a Imy .seven year- nf age, in 
tvhieh the displacciiioiit was reduced By ojs'ratina. 

CONt U SIONS 

This case is of interest for scvt'ral re:i'o:i'; 

1. It imvents a rather tintisttal initiry. with tie- iti-'al f* 
ejiiphy.sis displaced atid tiniteii atiteriorly to li*.- tivtaphy-;-. 

VOI. xvm. NO. 1. J^^■C.^r.^ 
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2. AKhouffli short iH'ss of (hn ('xfn'inity of ono aiul onc-iialf inclios 
was jiroscMil, it was ])ossil)lo to scaairc Iw oporalioii an anatomical reduction 
with restoration of normal lenpith. 

3. The equality of tlu^ ('xtnmiilies was maintained by arresting the 
growth of the oi)i)osite distal femoral epijihyseal i)late. 
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BY RAPHAEIi K. GOLDEXBERG, M.D., PATERSOX, XEW JERSEY AXD GOTTLIEB 
S. LEVEXTHAL, M.D., PHILADELPHIA, PEXXSYTiVAXIA 

From the Hospital for Joint Diseases, Xew York City * 

Calcified deposits in the region of the greater trochanter are potential 
causes of pain and disabilitj' referable to the hip. In a review of the 
roentgenograms of 650 hip joints, it was found that 100 were of patients 
less than fifteen j'ears of age and that 550 were of patients between the 
ages of fifteen and sixty-nine. In the first age group, there was no roent- 
genographic e\-idence of calcified deposits about the region of the greater 
trochanter. In the second group, such deposits were observed in thirty 
cases, or 5.4 per cent. Therefore, while unusual, this syndrome is by no 
means rare. At the time of the first consultation, the average age of this 
group of thirt}- patients was fort 5 '-five years. 

In an effort to determme the etiologj' and outcome of these thirty 
cases, the records of the Out-Patient Department were investigated. In 
only twentj’-five cases were the records sufficiently complete to warrant 
inclusion in this stud}'. Of these twenty-five patients, 64 per cent, gave a 
history of trauma; 24 per cent, presented foci of infection; and 12 per cent, 
showed evidence of osteo-arthritis elsewhere. The predominant limita- 
tions of motion were abduction and internal rotation, due to reflex siiasm 
of the gluteus medius. An analysis of the roentgenograms showed that 
the calcified deposits varied in size from tliat of a small pea to the mass 
described in Case 1. 

Roentgenographic and anatomical evidence seems to indicate tliat 
there are three different locations for calcified dejiosits in the region of the 
greater trochanter; 

1. In the tendon of the gluteus medius. (See Case 3.) 

2. In the bunsa between the tendon of the gluteus medius and the 
greater trochanter. (See Case 2.) 

3. On the under surface of the gluteus medius and not connected 
with the trochanter. (See Case 1.) 

In the region of the greater trochanter, three sejiarate and distinct 
bursae are present ; 

1. Gluteus Maximus: The most constant and important bursa of the 
gluteus maximus lies between this muscle and the tendon of the glut' U' 
medius. This bursa is large in size and is gmierally multilocular. 

2. Gluteus Medius: A constant Imr.-a lie-; between the tendon of thi' 
muscle and the greater trochanter. 

3. Gluteus iuimus: A small iniam-tant bnr.-a lii-- hi-;w(i'n thi- 
muscle and the greater trochanter. 

’ Ortliopatniic Service of .''ac.nic! Klcni!''':'.:. M.I^. 

'oi. xvni. xo. I. jkntahy i?'' Y ' ■ 



206 


U. U. COLnUXUKHG AND (J, S. LKVKNTHAL 


Of tlic (hir(.y i)osi(iv(' rooiilgcnopirnnis, tAventy showed the deposits to 
bo ill the tendon of the glutens inedius; eight, in the bursa between the 
tendon of the gluteus inedius and the greater troehanter; and two, on the 
under surfaee of t he glut eus inedius and not eonneet ed wit h the trochanter. 

One iiossible etiological source may be an osteophjde, such as is 
shown in Case *1, which by its jire.sence may stimulate degenerative 
changes, resulting in calcification in the musele or tendon. 

It is jio.ssible that trauma about the hip joint may be of sufficient in- 
ten.sity to avulse a )iortion of the trochanter. However, since the tendon 
of the gluteus inedius is almost without blood supply and since the average 
age of our grouji of ])alients is forty-five years, it is more likely that a par- 


tial tear of the tendon occurs, 'fin* partially torn tendon will then un- 
dergo a local iH'crosis, and, as is usual, these areas will become foci for cal- 
cification. Calcified (h'posits are associatf'd with inflammatoiy changes 
in the neighboring tissues, resulting in a swelling of the walls of the ten- 
dons and bursae, so that motions which approximatet he greater troehanter 
and acetabulum will cause pain, and this jihenomenon eorresponds to 
the clinical i)icture. 


DISCUSSION 

It is evident that the pathogenc.sis of this .syndrome is analogous to 
the syndrome which occurs in the .supraspinatus muscle at the shoulder 
joint. 

In the discussion of calcification about the shoulder, Brickner states 
that, "as a result of contusion or tear of the tendon, there is formation of 
granulation tissue, necrosis of the tendon substance, and a deposition of 
lime”. Coclman believes that rupture in the case of the supraspinatus 
tendon "occurs in the great majoril,y of cases in aged tendons made weak 
by overuse, age, or toxic conditions”. Stleda described a somewhat simi- 
lar condition in the ligaments of the knee joint following trauma. 

In the non-osseous skeletal ti.ssucs, calcification is almost alwaj'^s the 
result of trauma. As a result of trauma, there follows hemorrhage, organ- 
ization, and, at times, calcification and ossification, as described by 
Leriche and Policard. A trauma maj’’ be so slight, or ma}'’ have occurred 
so long a time before the onset of symptoms, that the j^atient does not 
think of it in relation to his present comjilaint. Deposits, however, may 
be present without symptoms. 

One distinction, however, must be recognized in this syndrome as it 
occurs in the hip and as it occurs in the shoulder. Because of its rela- 
tively small size and limited area of insertion, the supraspinatus tendon is 
more often liable to complete rupture than is the larger tendon of tie 
gluteus medius. In the latter instance, a relatively large area of degeneia 
tion can occur, completely involving the tendon. Therefore, at the hip, i 
is not necessary to postulate a ruptured tendon in the presence of evi en 
calcification. 

The following five cases are reported in detail because they emon 
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slratc varyiiifi; asi^'cts of tl)o syndroino iiiulor discussion. Taken as a 
group, they give a eomposilo jjieiurc of calcified deposits about the 
greater troclianter. 


CASK KKI’OHTS 

Cask 1 . C. I-., a male, aaed tiff y-five was admitted to tlio Hospital for Joint Dis- 
eases on I'ehruaiy o, HKH. He liad lieen well until ()etol)er HWS, wlien he had fallen out 
of a tree, injuring the region of the left hift. The iiain in the Jiip had persisted and the 
patient had been unable to work. 

E.vamination of the injured liii) revealed that the extremity was held in .slight adcluc- 
t ion. There was no t enderness. Adduet ion and e\l erind rotat ion were coinjdet e. There 
was marked limitation of abdnetion, .slight limitation of internal rotation, fle.vion to 90 
degrees, and cxten.sion to 170 degrees. Jteyond these limits, the patient had pain in the 
region of the hip. Hoenlgenograi)hie e.vamination (Kig. 1) rcve.alcd a calcified deposit in 
the region of the capsule of the left hip. The blood count and urine were normal. The 
Wa.sscrmann, Kidm, and gonorrhoea complement fi.vation tests were all negative. 

The patient was operated upon on I'ebrnary f>, 193-1. Directly beneath the deep 
fascia a huge mass of bone was felt. The tensor fasciae femoris was retracted outward. 
A mass of bone, two inches in length and one and one-rpiartcr inches at its widest part, 
was resected. This mas.s was embedded in the .soft ti.s.siics adjacent to the joint capsule 
on its deep surface, the gluteus rnedius on its outer aspect, and the rectus femoris in front. 
The bone was easily shelled out. The .specitnen consisted of a flat piece of bone, covered 
on one side by ligamentous tissue; on the opjwsite side connective tissue and fat wereat- 
tached. I^Iicro.scopic e.vamination .showed the flat mass to consist of cartilage which was 
undergoing ossification. On one .surface, the connective tbssue cojitaincd more fat, and a 
few necrotic muscle fibers were to be seen. The roentgenogram (Fig. 2), taken after 
operation, revealed complete ab.sencc of the calcified ])laquc previously reported. 

After his discharge from the Hospital, the patient complained of slight stiffness, for 
which he received diat hermy, baking, and mas.sagc. After seven treatments, he had a 
complete range of paiidc.ss motion. The patient has been back at his former occupation 
of tight-rope walking since October 3, 1931. 

Case 2. N. M., a male, aged fifty-six, eomplaincd of pain in the right hip joint, 
with radiation down the outer asjjcct of the right thigh, of eighteen months’ duration. 
For the past two years, the patient had worn a truss for hernia. 

Examination showed the jjatient to be in good general condition. He walked with- 
out a limp. There was moderate tenderness over the right greater trochanter. The mo- 
tion of the hip was free in all directions, except abduction and internal rotation, which , 
were limited to 20 degrees and 15 degi'ocs, respectively. TJie patient had an incomplete, 
indirect right inguinal hernia. The ring of the truss rested on the right greater tro- 
chanter. 

E-oentgenographic examination (Fig. 3) disclosed a calcified bursa of the right 
greater trochanter. Diathermy brought no relief; therefore, excision of the bursa was 
advised, which the patient refused. 

Case 3. M. B., a female, aged fifty-eight, complained of slight but steady pain in 
the region of the left hip. There was no history of trauma. The patient stated that s le 
liad been perfectlj’’ well until two jmars previouslj'^, when she had been awakened fiom 
sleep by a sharp pain in the region of the left hip. The pain had gradually decrease , u 
had never entirelj'^ disappeared. 

Examination showed that the patient walked b}”^ dragging the left lower extiemi }• 
Active abduction was painful and was limited to 30 degrees. There was tendeiness ov ei 
the hip joint and over the greater trochanter. The roentgenogram (Fig. 4) s ion e 
small bone lying in the gluteus rnedius over the greater trochanter. 

Case 4, R. P., a female, aged forty-seven, attributed her illness to a fall on thele 
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hip two months before admission. The roentgenograms taken at that time were said to 
have been negative. Pain had been present in the region of the left hip for three weeks; 
then it had subsided. Two weeks before admission, the pain had recurred. 

Kxamination showed that the patient walked with a slight limp on the left side. 
There was limited motion in all directions and tenderness over the left greater tro- 
chanter. Roentgenographic examination iFig. 5) showed an osteoperiosteal spur on the 
left greater trochanter. 

The patient received seven diathermy treatments, with some rehef of pain. 

Case 5. M. B., a male, aged forty-six, complained of pain in the left hip and a limp 
of eighteen months’ duration. One and one-half years before admission, he had fallen, 
injuring the left hip. Pain had been present for about one week; then it had gradually 
subsided. Si.x months later, the pain had reemred and had persisted. At no time had 
the pain been severe. 

E.xamination showed that the patient walked with a limp on the left side. Motion 
in the left hip joint was limited in all directions. Tliere was no tenderness over the 
greater trochanter. There was tlmee-eighths of an inch of shortening of the left lower 
extremity. 

The roentgenogram (Fig. 6) revealed an arthritis of the left hip, with calcification of 
the bursa. 

The patient received thirteen diathermy treatments, without any apparent im- 
provement. Operative removal of the calcified mass was adxised, but was refused by the 
patient. 


suxm.\RY 

1. Calcification in the region of the greater trochanter should be 
suspected in cases of pain in the region of the hip. 

2. There are three common location.s for calcified deiiosits in the 
region of the greater trochanter. 

3. The pathogenesis of this syndrome is analogous to the syndrome 
which occurs in the supraspinatus muscle at the shoulder. 

4. Dcpo.sits may be demonstrated in the roentgenogram, and the 
patient may have no signs nor .symptoms. Tiic most frequent clinical 
sign is reflex spasm of the gluteus niedius. 

0 . Review of the literature and our experience .diow that surgical 
removal of the deposit results in a cure. 

The authors wish to thank Dr. Pamucl Ixlcinbcrg for permission to use several of liis 
c;iscs, and Dr. E. M. Bick for his assistance in preparing the manuscript. 
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TOTAL DIRI.O('ATION OF THF ASTRAGALUS 

HY .TOSHIMI I. MIT(’m:LI., M.l)., MKMI'HIS, tknnessee 


( 'oinplclf' and siimdfaiK'ous dislocafion of tiu^ astragalus, from the 
libiotarsal inortisa', from llio calcaiuMim, and from tlio scaj)hoicl is of in- 
frequent oeeunamee and, allliongh llic* dislocation is desca'ihed in most 
text-lmoks on Iravimatie surgery, the mechanism is not. clearly under- 
stood. Fiv(' varietif's of this h'sion have been recognized, — nameljq for- 
ward, i)aelvward, medial, latf'ral, and rotary. According to Stimson, the 
most common varied y is the forward dislocation, of which the following 
case is an e.\amj)l(‘, 

1. T., ji iK'/^ro woman, .aged tliiily-fivt' yeam, wcngliing 231 i)oniuls, was admittctl to 
tlie Ortliop.'K’dic .Service of (lie Mempliis General Hosiiifal on Fehriiary 2'), 193.5, eighteen 
horn's aft(>r injury to the rigid, ankle. Tin' right foot and lower leg were .swollen. The 
knee was held (lex'i'd and (In' foot was displaced medially, inverted, and in eqiiimis. The 
iiK'dial malleolus was not jialpahle; (he lateral malleolus was prominent. A hony mass 



Fig. 1 

Anteroposterior view of the ankle 
showing lateral displacement of the 
astragalus from its articulation with 
the tibia and the c.alcaneum. 
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Fig. 2 

Anteroposterior view of the foot, 
showing the head of the astragalus dis- 
placed from the scaphoid and Ijnng 
lateral to the cuboid. 
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Fig. 3 

Lateral showing anterior displacement of the astnigahis. 


was present on the dorsal surfaee of the foot, and the skin overlyin': this mass wa^ 
stretched taut and was beginning to slough. 

Roentgenograms of the foot and ankle, made m several planes, demonstrated a com- 
plete dislocation of the astragalus laterally and anteriorly from its normal position. The 
body of the astragalus was displaced anteriorly, hut was still partially vithin the tibio- 
fibular mortise. The inferior surface was separated completely from the calcaneum. and 
the head of the astragalus was lying lateral to the cuboid bone. The other tarsal bones 
were in a normal position and no fracture was identified. 
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IVoparntion.s were iiifidc for an operative reduction or possiljle excision, since it was 
l)elicved lliat successful reduction by closed manipulation was doubtful. With the 
})atient under .sj)inal anaeslliesia, wliieli imaluced comjdete muscular rda.xation, manipu- 
lation was performed in the following manner. One a.ssistjint sujjportcd the leg with the 
knee flexed at a right angle. A second a.«sistant grasjjcd th(! heel and forefoot, making 
strong traction. Direct ])rcssure with both thumbs was then exerted over the prominent 
head and body of the astragalus. The displacement veas quickl}' and casib' reduced at 
the fii-st attempt ami the normal contour «>f the foot was restored. A plaster cast, c.x- 
tending from the basi' of the toes to the knee, was ai)i)lied, atid a balsa-wood foot plate 
was incoriJorated for walking. 

The patient was discharged from the hosj)ital li\'e d.ays hater, bearing full weight. 
The first east was changed after six weeks and a second (aist was w.arn for four weeks. 
When the patient was last seen in the Out-Patient Department five months after the in- 
jury, function of tlu; ankle was practically normal. 

TJio ])!ilioiif ’.s nccotml of llu* ncfidtuii wa.s lliat slio had .slij)pod on ice 
and liad fallen down four .steips. If wa.s iinpo.s.siblo (o a.scerlain the c.xact 
inecliani.sni of the injury, Init, .since the Jieel of the right slioc was broken, 
it was jn'csumed that this shoe heel had caught on the step. As the 
patient fell forward, the fool was forced into strong plantar flexion, thus 
widening the anterior asjiect of the ankle joint. At the same time, pres- 
sure from the weight of the body was exerted on the astragalus from 
above and behind. In this manner, the astragalus was presumably 
squeezed from its position, as a pea is squeezed out of a pod, 

Stimson, L, a.: a Practical Treatise on Fractures and Dislocations. Ed. S. Philadel- 
phia, Lea and Fobiger, 1917. 
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INTERESTING :MALIGNANT BONE TU^^IORS 


BT OTHO C. HTJDSOX, M.D., XATHAXIEL H. EOBIX, M.D., AX'D PEECIVAL A. 

EOBIX, M.D., HEMPSTEAD, XEW YOEK 
From Nassau Hospital, Mineola, and McadoicbrooJ: Hospital Tumor Clinic, Hempstead 

The foUowing six cases of malignant bone tumors are interesting from 
a diagnostic %'iewpoint and include: (1) metastatic carcinoma of the 
breast, resembling hyperparathjToidism; (2) endothelioma of the pubis: 
(3) Hodgkin's disease, with osseous metastases: (4) metastatic adenocar- 
cinoma, resembling primary osteogenic sarcoma; (5) metastatic carcinoma 
to bone from the cerA-ix; (6) telangiectatic sarcoma of the humerus. 

The problems for diagnosis have m most cases been clinical as well as 
roentgenograpliic. No effort has been made in this paper to re\-iew the 
literature. 


C.\sE 1. A. C., white, female, aged fifty-six years, a housewife. (Registiy of Bone 
Sarcoma, Xo. 1849.) 

The patient was admitted to Nassau Hospital on Februarj' 2G, 193-5. Twelve years 
previously, a radical breast amputation had been done for carcinoma. Eight months 
before admission, pain had developed in the right elbow, with limitation of motion. Six 
nionths later, a marked constipation had developed. She had lost sixty-five pounds in 
weight during the year. The pain in the elbow had persisted and become constant. 
Upon admission, the patient complained of sc\'ere pain in the lumbosacral spine of a 
week’s duration, with radiation down the posterior aspect of the left thigh. 

Physic.al examination disclosed an adult in poor general condition. The right elbow 
was swollen, with extreme limitation of motion m all directions. There was tendemess 
over the humoral shaft. Flexion deformities of both hips were present, with tenderness 
over the ilium and upper third of the left femur. 

The blood 'Wassermann and urine tests were negative. The blood count showed a 
secondary anaemia. 

Blood examination, on one occasion, showed: 

Calcium — -14.4 milligrams per 100 cubic centimeters 
Phosphorus — 3..5 milligrams i>cr 100 cubic centimeters 
and a later examination showed: 

Calcium — 12.0 milligrams per 100 cubic centimeters 
Phosiihonis — 3.4 milligrams ikw 100 cubic centimeti'rs. 

lloentgenograms of the right elbow nwealed extensive cystic di generation of t!,i- 
humerus and upper end of the radius and ulna, with ilt-tmetion of the corti-x in sona- 
an\as. 

Roentgenograms of the skull, pelvis, femora, and lumbar spine sho-,\a.s! lie- i ntin- 
cranial vault to be filleil with numermis areas of d.-cn-asod demity without thirki .ning of 
the tables. The lumbar siiine, jx-lvis, ribs, and femora 'bowed tb.e same cb.ang.' n..;, d 
in the humenis. 


The patient's condition grew steadily worse during ho'pitalir.iti 'n. (i; 

193.), the face was partially paralyzed. .\ wia k l:it< r. a di!:use broncho 
devi'lojv'd and the jiatient die<l on March 10. lOiv). 

.4t autop'V, then' was found a ina" at tin' anti rmr •-!g" < f the !■ ; t aMaa 
cutaneous ti"Ut'S. The pleura was miieh tlnckeni')! I'ti l•■.’.h si-', n.! ! p 

faci's .ind apjv'an'il grayi-h-white ainl son'.e\\!'..'it i;"'iular. In th" hi. ir. at i . 
main bn>nrhi weri' surrounib'd by very firm cra> i-h-whit' ti"';' . l .' ■ -; !■ 


March 's. 

. ;! ■ 



■ ~ .1 , 
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miiiK'roiis sm.'ill zones of f^iviyisli-wliite fisstie. ]?(?(roj)eritoiie;iI (issues, oxleiuling from 
(lie pc'lvis uj) into (lie (lior.-ix, n'veuled iiutiHTous(Iei)ositsofgr;iyish-u-lii(o, liarcl tissue ap- 
parenlly in lymph nodes. Sonu; of these were two eentimeters in diameter and many 
were adherent to eaeli otlier. 

The crest of tlu' ilium was revealed on the left side .and was found to ho greatly 
thicicened. The periosteum w.as adh(>rent. A portion of the crest of the ilium was re- 
mov('d and section disclosed destruelioii of the usu.al (aamadlous structure and replace- 
ment by solid masses of ]>a!e tissue of (il»rmis consistency. Tlu; thickness had been 
increased to .about one and one-h.alf centimeters at the ca-est .and to two .and one-half 
eentimetcM's in the body of (he ilium. A section of the Iund)ar vertehr.ae showed similar 
alteration of the bom; structure. Simil.ar m.a.sses of tumor (issiu! were lovealed in the 
ribs, ex])anding the usual contours. Such was the ease in the third rib, in the axillary 
line, where the subcutaneous nia-ss was loc.ated. 'I'lie right humeral shaft was encased in 
an indura(('d gr.ayish-yadlow tissue which infiltr,at(’d the muselc! att.achments. The peri- 
osteum w.as inviuhal so th.at it im longer fornua! .a separ.ate l.ay(;r. The whole! marrow 
cavity .aiipeared to be filled with this h.ard subst.ance and there w.as no longer the di.?tinc- 
(ion between cortex and marrow cavity. 

The diagnosis was eareinom.atous met.astasis to (he vertebrae, ribs, right humerus, 
pelvis, left femur, pleura, and to the lymphatics in the hila of the lungs, the posterior 
mediastinum, and the retrojieritomaal ti.ssues. 

Thi.s c.iso i.s of iiitenxst Ijoc.au.so of the long iiilorv.al of time (twelve 
wliicli elait.sed between the original nia.stectoni}’’ and the develop- 
ment of the niela.statie bone le.sions. 



Fig. 1 

Case 1. X-ray of skull, March 1, 1935, showing extensive destruction of the 
cranial tables. 
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Fig. 2 

Case 1. X-ray of pehis, March 1, 1S35, with barium eneira, showii;p extensive 
destruction of all bones \isualized. The cortex here remained intact. 



I'lG. 


Ca.se 1. X-nry of richt elbow, February 27. sijov.ms evte:>;\>‘ i. 

chances. 


The clinical jricttire rc.scinlilt'.' very clo'i-ly that of hyiv rparathv- 
roi(ii.<inj with los.s of weicht , hicii hlooil calcium, low jiho-tdion:-, ami a- 
cralizcil iwlycy.stic chaiiuc.s in the l»onc.~. <hir oricitia! riiacao-i- j;. 
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(•Ms(i was <)st(>i<is hvos'A ficysfica, l)ul biopsy proved this diaguosis to bo 
erroneous, 

TIm' iuerenso of Idood eah-inm and tin' deereasc of Idood pliospliorus 
oeeurs in g('neraliz(>d nn'taslatie. eareinoina, sis well as in hyjxa-parathy- 
roidisin. However, (In' jihosphalase fifrtire is the important, ditTcrontial 
point, as far as the blood piet uro is eoneerned. Unfortunately, onr labora- 
tory is not equipped to f^ive (his reading:. 

Anothei diffen'iitial junut, as revealed by (he ro(*ntpenograp]uc ex- 
aniin.it ioj), nas the fjiet tliat tlu'si'so eidh’d e^'stif; lesions in the hunicrus 
had broken through tin' cortex. 'I’his condition is generally seen only 
in nialignaiu'y ainl occasionally in osti'itis fibrosa cystica. One more ini- 
jioifaut factor in (lie fli/Teren(i;il diiignosis was (he roentgenographic ap- 
pi'aianec’ of the skull. In this ease, lh(' ai'i’as of d('s( ruction were large, as 
one would ('xpeet with carcinoma, whih' in osti'itis fibrosa cystica the usual 
picture is that of a fine granular mottling. 

OiK' jioint, however, in favor of hyperparathyroidism was the fact 
that all the bones which wen' x-ra\'('d showed a generalized osteoporosis. 

J liis fiufling is frerjuenth* the first bone change .seen in this disease. 


C.Asi; 2. J. .S., white, female, aged fifteen yi'ars, a .student. 

The patient wa.'! admitted to Njes^au lIo.«})ital on June J2, 393-t, with a history of 
pain in hoth kiu’e.'s of five; montli.s’ duration, lo.ss in weiglit of twenty pounds, and anorexia. 

I’Jiysicat e.vaminatinn showed iiyperpyre.v/a, tachycardia, and malnutrition. Fle.\'- 
ion contractures were i)resent in hoth knees, blood counts showed marked secondary 
anaemia. Alt other laboratory findings were negative. 
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The patient steadily became worse, with loss of strength, weight, and appetite. The 
anaemia increased, and transfusions were given. Roentgenograms of the pelvis showed 
multiple areas of destruction throughout the pehis and upper ends of both femora. 
Destruction was most marked in the horizontal ramus of the left pubic bone and in the 
ramus of the left ischium. Productive changes had also taken place in this region. 

The patient was transferred to the Xassau County Tumor Clinic on .August 7, 1934. 
Physical examination showed an extremely emaciated girl. There was engorgement of 
the superficial veins of the left side of the abdomen, extending down on the left thigh. 
The left inguinal region was fuller than the right. There was no tenderness over the 
pelvis. There was oedema of the left leg and knee. Flexion contractures of both knees 
were present ; the contracture of the left knee was greater than that of the right. Motion 
of the left hip was ver\- painful. 
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'I’lu- impiossioti \V!is (hat thiK was a aase of t'ndollu'lial myeloma. 

Ho(>MlK(>no/,n;ipliic (‘X.-imiimt ion of the rhc.st, oti Aiifriisl S, HKhl, sliowcd a donsooval 
.sli.'idow ill the loft lower lotie, due to metastasis, Surroiindinfj it was an inllamniatory 
jmioess. There were .also noted tiuiUiple small areas of rarefaction in the ribs, (ho 
outcir end of the rif^ht elaviele, and the np)ier end of the rifjht humerus. 

Ihaaiti^enofirams of the pelvis showed multiple arr>as of destriietion (hrouKliout., in- 
volviiif^ ( he femora and (hesaeriini. I’here was a more advaneral lesion in (he left inibis, 
witli a lar^e amount of imw hone. 

On Si'ptemher -I, I'.l.'M, radiotherapy was mlministered to (he jH'lvis. Later, ptosis 
of tlie rif!;ht eyelid devi'loped, with diminution of all extermd ocular mo\'ements. The pa- 
tient complained of severe p.ain in the rifjht temporal and frontal areas. The rif^ht tein- 
jioral rej^ion, ineludiiiK th(> orbit, was then irradiated, with relief of .symjitoms. Heveral 
weeks later, ledn (h'veloped in tlu! chest, due to metastases, and the left chest only was 
irradiated. 'J'he patient’s condition followed a downhill eoiir.se and she died in a coma 
on November 11, Ihdl. 

.Autopsy revealed an I'Xtremely emaciated dehydrated child. Tlime were nodules 
at (ached to t he ribs in t he region of t he costochomlr.'d art ieulat ions, 'j’lie skull presented 
numerous nodules, raniiinf^ in diameter from one to three centinadem. Thme was a 
noduh' in (he left orbit above tlu' f^lobe. 'I’lK're wen' numerous nodules beneath the 
parii'tal jileura and attached to (he rilis. The n'Klit limp; was adherent to the parietal 
pleura over some of these nodules. In the lower lobe of the left luiiK, neai’ (he nu'diastinal 
border, tlu're was a laif^e (unmr ma.ss. The liver showed a few nodules of tumor, and the 
s])leen contained a sinj^le nodule. Tlu' bladder was disi)laeed to th(' rii'bt ;uk1 posteriorly 
by a tumor mass in (he pelvis. Then' wen> numerous nodules of tumor in .‘dl of the ribs, 
most marked at tlu' (iostochondral junction. 'I’lif' noduh's on the? right side of the chest 
W('re ou(' .'ind live-tc'iiths centimeters in diann'ler at the costochondral junction; those on 
(he left side were sm.'dler. 'J'h('r(' wer('.sm;dlermet;istas('spres('nt in the bodies of the ribs. 
Involving the pubis, wjis a large, irn'gular, nodular ma.ss, ('xtending .somewhat more to the 
h'ft than to tlu' right. Thi.s ma.ss extended downw.'inl on either side along the puhis and 
down the a-scending ramus of the i.schium. On the left .side, the iliac vein was involved 
in a nia.s.s Jind contained a solid cord of tumor ti.s.suo ujr to its junct ion Avilh the vena cava. 
Tlie color of (ho tumor w.‘i.s an umisually bright yellow. Other ai'i'as of the tumor were 
gray in color and in .some jdacc's were necrotic. 

The final pathological diagnosis by Dr. F. AV. Stewart, of New York City, was as 
follows; “This case pro.sents certain peculiarities; the cells are in many places too .spindle- 
shaped for the usual cndotln'lial tumor. Yet there arc rosettes, peculiar whoils, and, 
particularly in the bronchial node, the structure corresponds to endothelioma. The 
calcification which, in gross, I thought was against endothelioma is in areas of hemorrhage 
and necrosi.s and hence docs not militate against the diagnosis of endothelioma. I think 
we are justified in accepting the tumor ns .a form of cndollichoma of bone.” 

In this case, the left side of the chest received a single higlij-voltagc 
x-ray treatment. The tumor masses, arising from the ribs beneath the 
pleura on the posterior aspect of the thoracic cavity, were larger and more 
numerous on the right than on the left. .The apparent regression of the 
tumor on the irradiated side of the chest is noteworthy. 

This case presents the usual difficulty of making a diagnosis before 
osseous changes have occurred. Symptoms persisted for eight months 
before positive roentgenograms were obtained. We have recently seen a 
case of metastatic epidermoid carcinoma of the ilium in which the same 
symptoms were noted. 

In both cases, the pain was referred to the knees, with later develop- 
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Fig. 6 


Case 3. X-ray of the pelvis, January 29, 1935, showinj: periostitis of tlie ilium 
and femur, as well as osteoblastic changes in the innominate bones and lumbosacral 
spine. 
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niont of floxion coni rad urcs. ]|, niiglil, bo of liolp in treating patients 
with obsenro ])ain in the knees willunil. (ivident eanso to bo on tlic watch 
for a iwiinary neoplasm of the pelvis. 


Cask 3. A. F., wliitc, injilc, (wcnly-fu-o yc;iis, !i fanner. 

1 lie |);itien( was admilted to N’assaii Hospital on .lamiary 20, lOSa. Five months 
pieviously, pain lijid developeft in tlie s.aeral region. 7’liis p;iin was descrihed as a steady 
dull /icIk*, and it liad not lieen relieved liy niediejition. Tima' weeks prior to admission, 
the p.'iin had heeoiiie u'oj-se in hack ami h.'id rarliaferl to both thif'hs. 7' wo weeks hofore 
admission, then’ had heen some vomiting after meals. 7’he patient stated that he had 
felt very wi’.ak for sever.al mont hs and had lieen nnalile to work. lie had lost twenty-five 
pounds in five months. 7'here was anore.via. 

Physical examination sliowed an adult male, acutely ill, with Renoralized adeno- 
pathy. 7'here was tendernesso\-er the.saerumand t hesaerococe.yKeal rcRion, and marked 
tenderne.ss over both aeetabula. 

RoeutKenoKraphie examination of the jielvi.s, on .hinuary 2!), ]fl3o, .sliowed a general- 
ized sclerosis of bone which appeared to inviilve the saeriim and the lower lumbar verte- 
brae. .-Vlong the lateral margins of tin’ iliac bones, there was a periosteal reaction, ex- 
tetiding <lown to just above the ae<-f;tbula. On the left side the stin-nn' appearance was 
evitlent . .Along thi’ medi.al margin of the neck of the right femur and extending down the 
shaft for some distance, there was a periostitis similar in all its characteristics to that 
seen along (he left iliac iione. On tiie Ia(<‘rul side of tin’ right femur there was simply 
thickening of th(' iieriosteuni. 

7'he blood A\'assermann and urine ti’st.s wi're negative. Blood counts showed mild 
anaemia and leukocyt<isis. 

With iH'st in bed, the subjective pain was relieved and (he vomiting ceased. The 
tetnperaturo was 99 to 100 degree’s continuously. Biojxsy of an inguinal node was 
done on February 2, 193*). 7'he microscopic diagnosis was Hodgkin’s disease. 

On February S, 193*), the patient was referred for deep x-ray therapy. The pain 
in (he jielvi.s was I’litirely relieved by x-r;iy irradiation. In June, the patient returned, 
comi)laining of jiain in the dor-sal spine, which was controlled by irradiation. 


In thi.s ca.se of lioclgkiii’.s disca.so, tlie ])atient presented osteoblastic 
le.sions in tlie jiclvis and the upper femora. The diagnosis would have 
been difficult, if no pathological tissue could have been removed. 

AVc have scon more osteoblastic metastatic lesions than osteoclastic 
metastatic lesions. The unusual feature in this case is the extensive bone 
involvement. It is usuall}'' limited to one or perliaps to two sites, as il- 
lustrated by the roentgenogram of another case (Fig. 8). 

The patient reacted very favorably to small doses of deep x-iay 
therapy and, as the follow-up roentgenograms show, the osteoblastic 
changes, particularly those in the pelvis, underwent regression. In addi- 
tion, the periostitis noted along the ilia and left femur made the diagnos- 
tic problem slightly more difficult, for this same reaction has been fie 
qiiently associated with other bone lesions. 

Cask 4. E. FI., white, male, aged scventj'’-six, a foreman. (Registiy of Bone Sai 
coma, No. 1847.) „„ 

The patient was admitted to the Nassau County Tumor Clinic on Decern ei i 
1934, with a history of pain in the left arm of six months’ duration. Two months e oie 
admission, the pain had become so severe and constant that the patient could not ® 

The patient stated that he had been unable to use his arm for three weeks and t la 
two weeks there had been a swelling in the middle third of the left arm. 
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Tli(« physiciil oxnminnlinn was nrfjaliv.-, pxaopt for llu> local findings in the left 
shotildcr. Motion of the left rllxnv was limited hy jiain, ami the arm was held fixed 
at tlie side. Tliere was a swelling of (he middle third of (lie left, arm, (hat was .soft 
semdiueluant , and extremely painful and tender. 'I’lie shaft, of the hone was enlarged 
A pathological fracture was present. 


The Wasscrinann and urine te^ts were negative. Roeidgenographic examination of 
(he left humerus .showed an area of destruction in the middle third, involving the mcdiil- 
i:u\ canal anti invading the cortex. Productive hone changes were seen in the cortex 
surrounditig (he tumor. 


An asjiiration iiiojisy was done on .lanuary and the jiathological report was 

metastatic adenocarcinoma. The kidney was the most prohalile origin. 

In view of the jiatient'.s age, rarliotlier.apy to the liumenis was instituted. Pain in 
the atm increased in sevi'rity with tin* increase in swelling, and a disarticulation of the 
left huuK'ius Was done on hehruary 1 1, ITO.o. In May, pain developed in the chest and 
the jiatient lirought uj) hlood-tinged sputum. 4’h(> liver was enlarged and a nodule was 
palp.ahle. I Inu'c' was a moderatidy si'vere jaunclice. The p.atient had lost a large 
amount of weight and complained hittcriv of jiain in the right flank. He gradually 
faihal and died on May .‘10, lil.'t.*). Xo autopsy was permitted. 


I his jm'si'nlofl n rnitiilly ^rowing .solitary tumor of the 

liumorus, tvhich was tliougitt to ho a primaiy osteogenic .sarcoma. The 
patliological rojtort of metastatic adeuocareiuoma eotilcl not be proved, 
Itoeauso of the lack of tin autoirsy. An c.vhan.stivr sourch was made for a 
primary lesion, with negative re.sults. 

A .solitary metastatic lesion iti this location i.s exceedingly rare. The 
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tumor was expanding the shaft and acted 
in its course A’erj' much like a primaiA' 
lesion. The onlj* point against diagnos- 
ing tliis tumor as a sarcoma was the age of 
the patient. 

C.csE 5. M. Y., female, adult, aged fifty- 
three, a housewife. 

The patient was first seen at the Nassau 
County Tumor Clinic on November 21, 19.33. 
She had had a normal menopause thirteen years 
prenously. For three months prior to admission, 
she had had rather severe flowing at monthly inter- 
^■als. She had been bedridden for three weeks 
because of the bleeding. 

Physical examination showed an obese adult 
in good condition. The examination was negative 
except for stenosis of the vaginal canal. The cervix 
was involved by an ulcerated bleeding tumor. 

Biopsy of the cervix showed plexiform epider- 
moid carcinoma. Deep x-ray therapy was given, 
followed by a cer\ix tandem of radium. Ten 
months later, there was no evidence of disease in 
the cervix or the parametria. On October S, 1934, 
the patient struck her right shin against a chair. 
The foot then became swollen and tender. Pain 
increased. There was tenderness of theentire right 
leg with sh'ght oedema. Crepitation was present. 

X-ray of the right leg showed irregularity in 
the trabecular structure of the upper third of the 
tibia, extending down the shaft. There was 
marked loss of bone density and just below the 
tibial tubercle the cortex appeared to be entirely 
destroyed. Tliere was a fracture throuch the 
junction of the upper and middle thirds. Tlicrc 
were also metastatic lesions, of the osteolytic type, 
to the skull, spine, and pelvis. Biopsy of the 
right tibia, on October 10, 1934, showed metastatic 
epidermoid carcinoma. Radiotherapy to the 
upper two-thirds of the right tibia was given at 
this time with some improvement. Four months 
later pulmonary mctast.ascs devclopcvi, and the 
patient died on February 24, 1935. 

This case is of interest becatise of the 



lin. 12 


Case .5. X-r.vy of tibia, Octoiif-r 
S. 1934. showini: mctast.ati'' r.i.-- 
cinoma of the tibia wiib ;'itb >- 
locical fracture. 


presence of generalized bone inetasta.ses 

of a carcinoma of the cervix. .-Vs far as we knnw, no incta-'atic botn 
Ic.sion in the tibia from the cervix has ever been r<'])orl< d. 


Cask ('.. C. S., white, male, aged forty-four, a mechanic. Ib gi-try of P- r- 

eoiua. No. 1S4C.1 

The ])at lent was seen in the Nas.siiu County Tumor Chnic t.n No-. , •: r O. 1 H-- 

had had pain in the right shouhler, with limitc-i moti-m. for tv.o n t’ - T; - !' - • i : 
bceomo worse in spite of rest. Three befota- :tiin.!--a'n. :. -v - g h-.u d- *. • ' 

and the pain had increasovl. The patient ua-= ur.-.b'.- 1 <> 
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Case 5. X-ra}' of skull, January 22, 1935, showing extensive metastatic lesions. 

Plij’sical examination was negative, c.xcept foi’ a swelling of the I'ight shoulder, which 
e.xtended heneatli the ijcctoral muscle. There was a dense, firm mass, the size of a large 
grapefruit, in tlic region of tlic head of the humerus. All motions were painful and 
limited. The grip Avas Aveak. 

Roentgonograpliic ex.nmination of the right shoulder revealed a large, e.xpanding, 
destructive tumor in the upper end of the shaft of the humerus. The osseous destruction 
Avas almost total. Some osseous production, external to the limits of the bone, Avas seen 
in the soft tissue. The appearance AA-as typical of osteogenic sarcoma of the osteolytic 
type. 

The Wassermann and urine tests AA'ere negatiA'^e. Secondary anaemia Avas present. 

An interscapular tlioracic amputation aa'us done on November 12, 1934. The diag- 
nosis of the amputated specimen AA’-as telangiectatic osteolytic sarcoma. 

Roentgenograms of the chest, on December 10, 1934, shoAved pulmonary metastases. 
Radiotherapy Avas instituted on December 12, 1934. Roentgenographic e.vamination of 
the chest, on December 18, 1934, shoAA'ed a definite metastatic nodule in the right upper 
lobe and i'ight loAA'er lobe and small nodules in the left loAver lobe. 

The patient’s condition grcAv worse, and he died on March 25, 1935. 

In this case, the nature of the lesion Avas discot^ered late in its course 
and, therefore, lung metastases were to be expected and were probably 
present at the time of operation Avhich Avas necessary to relieA^e pain. 

In this type of rapidly groAA’ing tumor, it is imperatiA^e that an early 
diagnosis be made, if any hope is to be expected from surgery. 
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COXCLUSIOXS 

Metastatic or 
primary bone tumors 
frequently offer diffi- 
cult problems for 
diagnosis. 

Subjective symp- 
toms maj' be present 
for a long time before 
positive x-raj' find- 
ings are obtained. 

In cases of sus- 
pected metastatic 
bone lesions, radia- 
tion therap}' should 
be given for relief of 
pain, even with nega- 
tive roentgenograms. 

Other findings 
from the cases studied 
are as follows: 

Case 1: There is 
apparently no definite 
time limit for bone 
metastases to follow 



Fig. 14 

Case 6. X-ray of the right slioulder, Xovcnibcr G, 10.34, 
showing an extensive osteolytic lesion of the hnnicnis. 


carcinoma of the breast, even after radical surgery. This is another o.x- 
ample of how little faith we can place in our so called five-year cure for 
cancer. Occasionally, generalized metastatic carcinoma may lie con- 
fused with our growing knowledge of hyiierparathyroidism. 

Case 2: In primar}* neoplasms of the pelvis, jiain is radiated to one or 
both knees without early physical signs. Later, contractures ilevi'Ioj) and 
the roentgenograjihic findings liecome nninifcst. 1 his ha-' been true in 
our two cases of malignant pelvic tumor' and may b(“ of help in 
diagnosis. 


Case S: Alleviation of pain is the important treatment for HodakiiF' 
disease, jiarticularlv when bone is involved. :uid x-ray therajiy plav' it- 
part here. Periostitis in bone lesions frequently confound' the diagnn'i' 


instead of aiding in its clarification. 

Case This case represiaits a tumor which givc' all the dinical I'vi- 
deuce of being primarv, but pathologically i' ])r(oe<l to be o; '>'coniiary 
origin. It is well recognized that 'inall uitdiagno'.ib!.' pritnary 


frequently exist and the oidy e^■idcnce is their '' i-ond 
Cfi.sf -I; This is a case of proved epidertnonl e;ir<'i 
'vhich was apparently cured by radittm .atnl x-ray t! 
after admission, as fa.r as tlu’ original h-'i'Ci wa' i im' . 


■y nianif' 
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S. K. LIVIXOSTOX 


foui'loon moiiliis of Hu* first ndniissioti, the patioiit (lied of oxtonsivc gcn- 
cndizod iiK'lastaf ic losions, somo of udiicli u-crc tiniistialij'^ locatod. 

Cnsr (>: 'rdangif'clatic sarcoma is a rapidly growing and fatal form of 
l)onc malign<‘ii)(‘ 3 ’. radical surgery is (lie patient’s on I 3 '' salvation. 

Teelinically jiorfeet roentgenograms of (lie chest are of the ntmo.st im- 
portance in rilling out metasta.se.s. 


A GUIIDK FOR THF ]>AR1L-\A1 BAND 

HY S. K. LIVIXO.STOX, M.D., K.A.C.S., IIIXKS; ILLINOIS 

DifTieullj’ i.s iisnall}* e.xperieneed In* the .surgeon in placing a Parham 
band about tlu* .sliaft of a fractured bone. Since the auilior lias failed to 
discover on the market a suitable guide for the Parham band, he has 
devised the in.slrumeiit illustrated below, which ho ha.s found useful in the 
treatment of fractures. 



Fig. 1 


The instrument is simplj'’ a modified aneuiysm needle. The surface 
along the lesser curvature of the arc is grooved to contain the band, which 
is secured through a perforation at the tip by a catgut ligature. The band 
may be similarly fixed at the base of the handle. After insertion of the 
band and instrument about the shaft, the catgut ligatures are removed, 
the band is held in place, and the guide is withdrawn. 
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COMPOUND CYSTIC BURSITIS OF THE KNEE JOINT 

BY L. E. SXODGRASS, M.D., PHILADELPHIA, PEXXSI'LVAXLi. 

The following case is presented because of its unusual occurrence. 

il. S., a white male, aged nineteen years, entered the surgical dispensary of The 
Philadelphia Orthopaedic Hospital on Dr. Gill's Sen-ice on June 2.5, 1935, complaining of 
painless swelling about the right knee. Three years before, while carrying a hca\y bag of 
sugar, he had fallen into the sitting position with his right leg under him, sustaining a 
tr\ist of the knee associated with swelling. The greater part of this swelling Lasted about 
one week. For the past year, the residual swelling had increased. 

E.\amination of the right knee showed a stable joint, with full range of painless mo- 
tion. There was a moderate cystic suprapatellar bursitis with some ballotteracnt of the 
patella. Over the medial portion of the gastrocnemius muscle, there was found a cystic 
swelling as large as a man’s fist. On flexion of the knee with some pressure with his 
hands, the patient could force this fluid into the suprapatellar bursa. On extension, with 
pressure over the suprapatellar bursa, he could again distend the lower sac. A diagnosis 
of compound cystic bursitis communicating through the knee joint was made, and the pa- 
tient was operated upon on July 1, 1935. 

Under general anaesthesia, the lower swelling was inci.^ed through a posterior medial 
incision, and the usual cystic fluid escaped. Supra- 
patellar pressure greatly increased the force of the 
escaping fluid. The sac wall was thicker than that of 
the average cystic bursa and was in intimate contact 
with the under surface of the deep fascia of the leg on 
one side and with the belly of the gastrocnemius on the 
other. It was dissected free in its entirety in a retro- 
grade nianner, the sac becoming progressively smaller 
in diameter until the neck passed around the medial 
head of the gastrocnemius and joined the synovia of 
the knee joint. As the nock of the sac wound about 
the head of the gastrocnemius, it gave oft a diverticu- 
lum, approximately one inch in length, which Lay in 
the popliteal space. The neck was ligated and cut 
close to the joint; the stump was touched with full- 
strength iodine; and the wound was closed without 
drainage. An incision was then made over the supra- 
patellar bursa and most of this sac w.as extirjiatwl. 

Examination on October S, 1935, revealed normal 
function in the knee joint with absence of fluid. 

DavLs states that tlie suprapatelbr btir.sa eommtinictiie.s with tin- 
knee joint in eight out of ten oa.se.s. H(> also .state.s that, of the jro-ff rior 
bursae, the one under tlie inner liead of the g.astroenemius i.-- the ino-t im- 
portant and often commtinicate.s with the joint. The po[)lite;i! ganglion 
usually originates in this bursa. 

In the jrationt whose ease is reported, both the suprap.it •Har luir-a 
and the medial posterior bursa communie;it»Ml with the kne'- joint. ]> r- 
niitting the free passage of fluid from otie to the other thneigh th.- joint. 

n.^vis, G. G.: .\ppbed .Xnatomy. Tie- C.>n-;r.:r!ein ,.f t!;i- Hi;-:, .a 1'-, iy C.-;- - a ■; e; 

Ilclatinn to Its Fiinctien-. Di-i-a--. arai Injure l>i. pe .‘■'t' Vt'i, I';.e-. ; 

pliia. ,1. It. I,i[ipiiiret t C>>., HM.s 

* For this pliotogril'b. the .-uillior i- iteb-U;-! t.i Dr. Ir-.:-; .s;e.r;. 
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OSTEOC’HONDHITIS DlSSi.X'ANS (W THIO PATELLA 

A ('ask, PKi'oirr 

IIY (’HAUKKS KOMnOM), M.l)., K.A.C.S., WICHITA, KAXSAS 

H,'i\ing found no ri’ccnt casi*. reports of osteochondritis dissecans 
of the jnitella, the writer jiresents the following ease: 

J. I'., a male, aiiicd twonty-fmir years, liad active, in liigli school and college 
athletics for six years with a symijtomlcs.s- left knee. .•\i)i)ro.ximately eighteen months 
refoie examination ami during the liaskct-hall season, without anj' specific injury, some 
ache and lameness w(>re noteil in the knee. This ache was indefinite and was not asso- 
ciated with any particular position or tnovement, Imt was severe enough to cause the 
l)aticnt to seek relief. I he pafietd obtained relief from ))ain l)y wearing an clastic knee 
Irraee during play. Pain was jiri'eipit.ated wlnai the brace was removed. 

A few months after the initial appear- 
ance of the pain, the patient was forced to 
.stop broad jiunping principally because of 
tlie weakness in the knee. The patient 
continued running the quarter mile, how- 
ever. The .sym])toms of pain and weak- 
ne.ss increased in severity during the second 
basket-ball and track season, until they 
became .severe enough to cause the patient 
to seek siirgical relief. The pain was al- 
way.s dilTuse with possibly some localiza- 
tion on the articular surface of the patella. 
The aching in the knee was increased with 
long flexion of the joint and was relieved 
by extension of the knee. 

The general ])hysical examinatioir re- 
vealed no ]rathology as possible foci of 
infection nor glandular disturbance. The 
only ijositivc findings in the knee were a 
slight increase in the joint fluid, which 
showed normal cytology on aspiration, and 
pain and crepitation when the lower pole 
of the patella was apposed to the femur. 
There was atrophj' of the left thigh amount- 
ing to three-quarters of an inch. 

Under local anaesthesia, an arthrot- 
omy of the knee was performed. There 
was no unusual amount of fluid in the knee; the sjmovia was neither injected nor ap- 
parently abnormal. The menisci w-ere firmly attached and their free edges were not 
abnormal. The crucial ligaments were competent. The articular cartilage of the femur 
and tibia was smooth, glistening, and of normal color. There was a band of fine longi- 
tudinal striations, about one centimeter in width and three centimeters in length, in the 
cartilage of the intercondylar notch. These striations represented the area of contact 
made ndth the femur by a defect in the patellar cartilage. There was a defect in the 
cartilage Ijdng equidistant from the lateral and medial surfaces of the patella and in the 
lower pole. This defect was approximately round and about one and one-half centi 
meters in diameter. The circumference of the defect was marked b3’^ a 3'ellowish, du , 
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Fig. 1 

Lateral view of the patella, showing the 
osteochondritic focus. 
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raised border of the articular cartilage, about one millimeter in width. Within the 
circumference of the defect, the cartilage was somewhat dull, but of about the same color 
as the balance of the articular cartilage. placing a probe in the center of the defect 
and mo\'ing the probe, motion could be detected between the patella and the defect. 

-After the raised border of the defect had been incised throughout its circumference, 
the plug of cartilage and bone was lifted from its bed. There was no attachment be- 
tween the fragment removed and the patella except the elevated discolored circumference 
of articular cartilage. There was no bleeding from the base of the defect when the plug 
was removed. Firm bone, without any apparent covering of soft tissue, lay in the 
base of the defect. 

The pathological report by Dr. C. .A. Hellwig was as follows: 

“The specimen measures two by one and two-tenths centimeters. One-half is 
eight millimeters thick; the other half, only two millimeters thick. The articular or 
cartilaginous surface of the specimen is glistening, smooth, bluish-white, while the 
patellar or bony surface is irregular, mulberradike and of brownish color. The cartilage 
represents about two-thirds of the thickness of the specimen: the balance is osseous. 

“The hyaline cartilage shows no e\-idence of degeneration. The matrix is homo- 
geneous: the cells are perpendicular, well stained, and of uniform size. Tlie deep layer of 
the cartilaginous portion is calcified and spongy bone is adjacent. 

“The bone trabeculae have normal form, although no stained cells are found. The 
intertrabecular tissue is without blood 
vessels. Rows of osteoblasts are found 
lining several bone trabeculae. The 
intertrabecular tissue is replaced for a 
short distance from the entire osseous 
margin by fibrocartilage. This fibro- 
cartilage is connected with, and seems 
to originate from, the hyaline cartilage 
covering the articular surface of 
the specimen. 

“Diagnosis: Loose body, con- 
sisting of living hyaline cartilage, 
fibrocartilage, and necrotic bone.” 

This osteochondritis disse- 
cans process in the patella 
seems to be identical with that 
process which occurs in the 
medial condyle of the femur. 

The subjective svmptomatology, which i.' vatnie. is siniihir in the p.atella 
and in the femur. The gross appearance of the two hsioiw is identical 
and the microscopic pathology is exactly tin* s;nne. 



I.«>n"itudinal view <if the pate!!.-., .-hir.vini 
the ii'teochondritic fecti-. 


'<•1. Wm. NO I, jvNeM:\ r"' 



ACUTio in-:MA'r()Gi-:N()Us ostioomyiclitis of the scapula 

(A(’IH).MI()N PH0C1-:SS) 

jjv noiii:nr />, f.i .u.n., /foev/FST/CK, miksesota 


Fniin llir Orthniumtir /)i fiininirnl, /{(n iriiifj Ilnsiiilal, DclroU, Michigan 

I'P t(j ]02(), f{)r(y-<i.\' cases <»f aciilc luMnafo/iiciioiis osteomyelitis of 
th(' scapula had Ijr'cii rc|)r)rtcd Since that time, tlie only instance of 
this condition found in tin* literalun' is that rej^ortcfl I)v Williams - in 
1927. 

'I lu' followinfi; cas(' is reported hecause if is nnicpic, in that the infec- 
tion })riinarily involved the acromion proc(‘ss of the scaj)ula, and there 
was an int(’restin<r secpK'Ia. 

.1. '1'. (P. !i wliitc m.'ilf, afjeil ci/rlitcen, \ni.s admitted to tlic Receiving Hospital 

on I'eliniary ;i, Itt.'Jo, with a lii.story of pain and disal)ility in the right slioulder of two 
days’ duration, Tliorr was no history of injury to the slioulder nor of iirevious bone in- 
fection. >Some redne.^s and induration, localized to the acromion procc.«s of the right 
scapula, were noted. Tliere was acute tenderne.ss over the point of the .shoulder and 
pain on moderate abduction and circumduction of the humerus. No active foci of 
infection could he demonstrated either from the history or on physical e.vaniination. 
Except for I he shoulder, t he phy.sical e.vaminat ion was c.s.sent ially negative. The temper- 
ature on admi.ssion was lOo degrees by mouth. 

There were It), 500 leukocytes and •1,200,000 erythrocytes j)cr cubic millimeter of 
blood. 'J’licrc were 12.2 grams of hemoglobin [icr hundred cubic centimeters of blood. 
In the lilood smear there were dO (ilamcntous and dO non-tilamentous neutrophiles and 11 
lymphocytes. There were .‘I leukocytes jier high-power field in the centrifuged specimen 
of urine. The urine was otherwise negative and of low specific gravity (1.003). The 
Kline test for syphilis was negative. 

On the day after admission, a linear incision was made over the spine of the right 
scapula, extending laterally to a iioint l)clow thcacromion proce.ss. Purulent material was 
revealed overlying the aeromion process close to the bone and near the acromioclavicular 
joint. Drill holes were made into the acromion jjroccss and into the lateral end of the 
clavicle, because of the possibility of clavicular involvement, and the wound was packed 
with vaselin gauze. A culture of the jHirulent material showed staph 3 ’lococcus aureus. 

The temperature drojrpcd to 100 degrees two daj’s later, but rose again to 104 degrees 
on the fifth postoperative daj' and continued to be high and septic in type. A blood cul- 
ture, taken on the fifth postoj^crativc daj’’, was incubated fm’ five daj's and I'evealed no 
growth. 

A roentgenogram of the right shoulder, taken on the tenth da}' after operation, 
showed slight destruction of the aeromion pj-ocess involving tlie metaph 3 'seal portion. 
The clavicle did not appear to be involved. 

On the eleventh da}', an aeroplane spica was applied to preserve abduction of t le 
humerus, and induration was noted in the midline high up in the intrascapulai area. 
With the aid of moist compresses, this induration progressed to swelling and fluctuation. 
A week later, the aeroplane spica was removed and the acromion process and spine o t le 
scapula were explored. The previous operative wound communicated with a arge 
abscess in the intrascapular I’egion in the midline. The abscess was incised ovei is 
dependent portion and drained of at least ten ounces of purulent material. The pa len 
temperature gradually returned to normal and remained so until discharge, y 
days after admission. 
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Eoentgenograpliic examination of the right shoulder just Ijefore discharge showed 
e\ndence of osteomyelitis of the upper surface of the cla\icle. This appeared to involve 
the acromioclavicular articulation. The roentgenogram did not include the acromion 
process of the scapula. X-rays of the dorsal and cervical spines on two occasions showed 
no evidence of osteomyelitis. 

The patient came to the Out-Patient Department for dressings tliree times a week 
and the wound over the shoulder gradually cleared up. A roentgenogram of the shoulder, 
taken on May 14, 1935, showed irregularity of the upper margin of the acromion with 
some new hone formation. No change in the distal end of the clavicle was noted at 
this time. 

A sinus developed in the posterior midline in the region of the spine of the second 
thoracic vertebra. This was injected with an opaque mixture and stereoscopic roent- 
genograms showed a dilated sinus tract lying over the second thoracic vertebra and e.x- 
tending from right to left. The tract had no apparent connection with the vertebrae, 
and no bone pathology could be demonstrated in this region. 

On June 22, 1935, the sinus was opened widely, curetted, and packed. A seques- 
trum, the shape of a vertebral spinous process and two centimeters long, was removed 
during this procedure. 

The wound over the shoulder has completely healed and the wound in the posterior 
midline has filled with healthy granulations. Xt present, the prognosis for full recovery is 
excellent. 

SUMMARY 

An interesting sequela of this case of acute hematogenous o.^teomy- 
elitis of the scapula, localized to the acromion proce.^s, was the develoj)- 
ment of a contiguous abscess over the upper dorsal vertebrae and the 
subsequent removal of a sequestrum, the shape of a vertebral spinous 
process. The latter was undiagnosed roentgenographically. 
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A ]-()im OF liALANCM*:]) 'I’R ACTION 
A Modii'Icatiox of Husskfl 'I’hactiox 

IIY A. MAIUAXS, M.l)., IIIIOOKLYX, XIAV YOKK 
Frnin the Oiilinpnnlir St rriri *, Kiiifjx ('(iiinln IlnxpUal, lirnnldjin 

In the (rnalincnl of eases n'Cjuirin^ traefioti to the lower oxtremitj’’, 
it lias been the author's praetiee to use Hussell’s method of producing 
traction. Siuei' this method lU'cessitates constant observation and 
adjustiiKMit , the author has devi.sed the following modification which 
insures maintimanec' of the e.vtn'inity in a fi.xed position. 

As shown bv I'igure 1, traction is applit'd in the .same manner a.s in 
tlu' IIu.'^scll method, exci'pt that a pulley is added at A, making five 
indleys instc'ad of four. Tlu* rope starts at a fi.xcd point on the overhead 
bar and passes through pulleys .1, li, C, I), and E, successively. The sec- 
tion of rope from the fixed point to pnlh'y B forms a vertical line; the 
section of rojK' from pulleys C to E forms a horizontal line. The position 
of (he femur is determined by the level at whiidi pullej^s C and E are 



Fig. 1 

* J. B. L’Episcopo, M.D., Director. 
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placed. The higher these are placed, the greater is the angle of liip 
flexion. The amount of weight neces^ar^- is determined by the weight of 
the extremitj" and the distance from the bed at which the leg is to be 
maintained. Enough weight is used to balance the extremity, seven 
pounds usuallj' being sufficient for an adult. 

Figure 2 illustrates the mechanism of producing traction b 3 ’ this 
method in the case of a fractured femur. The resultant of the equal 
forces T* and H is R 1. However, the partial weight of the limb, G, is a 
variable, depending upon the height at which the limb is fixed. The 
resolution of R 1 and G equals R 2. 

Furthermore, i? 2 is to a great extent 
neutralized bj' the resistance of the 
femur, F, producing the final result- 
ant, X, whose force is problematic 
and whose direction is that of the 
distal portion of the femur. In cases 
where the fragments are pulled apart, 

X must be a positive quantitj*; where 
overriding persists, X is negative; 
where a perfect result is obtained, X 
is zero. 

This traction has been successfulh' applied to reduce fractured 
femora, flexion and adduction deformities of the hip, and fic.xion deformi- 
ties of the knee, and to relieve referred pain in lumbosacral and sacro- 
iliac lesions. 



'<'1. will. Ml. I. JvNT.vr.V ! 



A I’SMl'UL AMPUTATION GUARD 

13V KKAXCIS M, I'rXDl.AV, M.l)., SANTA HAIJHAHA, CAUT’OUNIA 


It is ■\‘(‘ry often dinieiilt to ri'lraci tiie skin and inusdcs jiroporly when 
lierforminp: a tliigli ain))u(ation in an o1k>s(! individual or in one witli heavy 
thick innseles. Unless the soft tissues are adetjnati'ly protected, the mus- 
cles will 1)(> li'aninatized by the saw and will interfere with cutting of the 
hone. 'The skin flaps must he* firmly n'lraeterl or thej’ will invoA't and 
contaminate tin* fn'shly cut surface of the wound. '’Jh-auma always re- 
sulls in tissue necrosis and provides a ready field for bacterial growth. 



Fig. 1 


Guard open, sliowinp;; liolcs for two l)onos; P, 
pin for locking handles wiiicli hold (he disc 
together. 



Fig. 2 

Guard closed, showing handles locked in 
position. 


With the largo number of am- 
imlations now being clone in 
older diabeties and arlerio- 
selerofies, every precaution 
must be taken to avoid tissue 
nt'crosis and to lirovcnt bac- 
terial contamination of the 
wound. Meticulous atten- 
tion to every detail of tech- 
nicpie i.s c.sscntial if primary 
healing is to be the rule in 
every amputation stump. 

Long strips of steiile 
gauze or towels, held bj'’ an 
assistant, are now commonly 
used to retract muscle flaps. 
This method is unsatisfactory, 
for the cloth frequently be- 
comes caught in the teeth of 
the saw and the towels slip 
off at the critical moment, al- 
lowing the skin surface to 
come in contact with the mus- 
cles and bone. The guard 
illustrated in this paper is one 
that the author procured in 
Germany several years ago, 
and it has been found very 
useful. It is described in the 
hope that it may be of value 
to others. 

This guard, a hinged 
metal disc with a slightly con- 
vex surface, is seven inches in 
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diameter and has two handles. The disc has two openings: the central 
opening is one and one-half inches in diameter and will readily admit the 
femur; the second opening can be used to advantage for amputations 
through the lower leg or forearm. 

After the skin incLsion has been made, Allis clamps are applied to the 
skin flaps, which are held back while the deeper soft tissues are divided and 
the bone is exposed. The open disc is then applied and the blades are 
closed and locked about the femur. The assistant, while resting his fore- 
arms on either side of the thigh to steady the leg, exerts gentle traction 
upon the handles of the disc, which exposes the femur for the surgeon. 
The bone can now be severed without fear of catching gauze or muscle in 
the teeth of the saw. After the hmb has been amputated, the guard is 
removed and the stump is closed in the usual manner. 


xvill. NO. 1. J^Nr.VUY n-'f 



A HIP HHAC'K 


BY BAVIl) BOSWOUTII, M.B., Ni;\V YOllK, N. Y. 

Ill two rccc'iit c.'isi's oF ooiigonilnl <lislo(!;itioii of l)oth liips in small 
children, o])('n reduction was easily accomplished and was well maintained 
by (he ajiplication of a doiihh* plaster hip spica. I’ollowing removal of the 
plaster spica aftm- three inoiilhs, one hip suhhixatcd in each case. The 
apparent cause of (he siibhixation was a loo rajiid rcfliiction of the ])osition 
of marked abduction maintained followiiifi: opi'ration. 

In order ijradually to reduce* (he amount of abduction following re- 
moval of the ])laster in 
sucli cases, a light brace 
(Fig. 1) has been de- 
^'ised and successfully 
used in a third case (Fig. 
2). Gradual reduction 
of the abducted posi- 
tion can by secured by 
bonding the distal 
cross bar upward. 
Meanwhile, inward 
l)i‘essurc on the upper 
portion of the thighs 
can be obtained 
through the upper 
brace straps by grad- 
ually decreasing the 
size of the 2 Derineal 
loop at the same time 
that the distal cross 
bar is being bent 
upward. 

This brace em-. 
bodies the principles 
laid down by Pritti 
and Jaeger in the use 
of triangular braces 
and jaacls for closed 
reduction in congeni- 
tal dislocation of the 
hip in much youngei 
infants. The author 
believes that this 
simple and inexpen 
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POSTOPERATIVE TORTICOLLIS CAST 


c;ive apparatus viU aid in the gradual post-operative mobilization of the 

iongenitaUy disslocated hip in both unilateral and bi ateml 

inU lessen the number of embarrassing cases m which the hip subluvate. 

following removal of the plaster. 


ADJUSTABLE SHOULDER STRAP FOR POSTOPERATH E 
torticollis CAfcT 

BY FREMOXT A. CHAA-DLER, M.n., CHICAGO, ILLIXOIS 


Postoperative 
casts, apphed to sta- 
bilize the head and 
neck following opera- 
tions for the correc- 
tion of torticollis, soon 
lose their efficiency as 
a means of stretching 
muscles and fasciae 
not divided surgi- 
cally. In order to 
continue a corrective 
and stretching force, 
an adjustable padded 
sling is jdaced over 
the acromioclavicular 
area on the side which has been 
strap are carried through hole; 
buckled over the shoulder area, 
presses the shoulder, stretching 



Fig. 1 

operated upon. The ends of the webbiim 
: in front and back of the cast and are 
Increase of the tension of the .'limr (i<- 
all soft tissues <in that sid‘> o! the neck. 


GOUT; AN UNUSUAI. MANIK HSTATJON IN A STUMP 


UV W. K. KKXr)AI.I., M.l)., K.A.C. !*, 
S. K. LIVINCSTOX, M.l)., K.A 


H. C. I’()I{TXi;ii, M.D., AXD 

mxK.s, iLUxois 


A n'Msoiijihh' s(!i\r(‘li of tlu* literal ore re.veals no re))()rf referable (o 
.synij)(oniatic in .a ,>^ttirnp. In (he following: e.a.se, a painful .stump, 
due to pn'.ssure of niinuU? nric-.'icid erv.stal.s .apiain.st (lie nerve endings, 
liad eau.sed eontinnaiua' of pain from 10112 (o 1035. When .sy.stemic 
treatment for gout was instituted .symptoms were relieved. 

E. D., a wliilp male, a^ed tliirty-fniir, a farmer, was first admiffed in 1930 for treat- 
incnl of e[)illieIioma of tlie left knee, wifli nleeration ami partial fibrous ankylosis. 

The patient had had tin? usual <lisease.s of ehildhood. In 1920, a fracture of the 
left jiatella had been redueerl by the open method. Thirty-one ojierations on the left 
knee had been performed dtirint^ (he period from 1920-1927. These operations had 
consisted of excision and ejiuterization of the ulcers. The family history was essentially 
negative. 

Physical examination on March 13, 1030 was negative excejit for obesity and multi- 
ple cicatrices .about the left knee with ulceration. On March IS, 1930, tlic ulcer on the 
lateral aide of the knee, was excised and (he denuded area was covered by a pedicle skin 
graft, followed by irra<liation for 792 millicurie hours. The patient was not cooperative 
and w.a.s not seen again until .Tuly 1932, at which time the lesion had increased in size. 
The left thigh was amputated and the stumj) healed .satisfactorily, A prosthetic ap- 
pliance was i)rovided. 

In September 1932, the i)aticnt returned, comj)lainingof a painful stump. The left 
sciatic nerve was injected with alcohol on two occasions without relief; therefore, reainpu- 
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Section from stump showing foreign-body reaction in the giant cells, within n hi 
uric-acid crystals are seen. 
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tation for exostoses and neuromata was done. The incision healed promptly and the 
patient was discharged in a few days, free from s>Tnptoms. Shortly after discharge, the 
stump again became so painful that the artificial limb could not be worn. 

In May 1935, the patient was readmitted because of the painful stump. On exam- 
ination, the amputation scar was found to be well healed. On the inner aspect of the scar, 
there was a nodule, small in size, but very tender. The nodule measured two centimeters 
in diameter and was firm. A diagnosis of recurrent neuroma of the left thigh was made. 
The mass was dissected and foimd to contain no nerve tissue. 

Roentgenographic examination revealed a small island of abnormal density over 
the end of the stump, due to injection of a foreign substance or to calcified sequestra. 

.Analysis of the blood showed: 

Red blood corpuscles — 5,400,000 
Wliite blood corpuscles — 10,000 
Hemoglobin — 95 per cent. 

Uric acid — 7.2 milligrams per 100 cubic centimeters. 

The 'Wassermann and Kahn tests were negative. 

Histological examination of the specimen from the stump (Slide 10,907), removed 
on May 13, 1935, showed an abundance of scar-tissue formation nfith heavy infiltration 
by round cells in places. In some areas, foreign-body reaction in the giant cells was 
endent. Within some of these cells, uric-acid crystals were seen. Most of these crys- 
tals lay wholly nithin or at the margin of the vacuoles. Uric-acid cn.-stals are visible, as 
illustrated, within giant cells, whose walls protect the crystals from dissolution by the 
fixing process. Crystals without the giant cells could not be \-isualized, probably due 
to their destruction by fixation. 

.4 diagnosis of gout was made and the usual medic.al tre.atment was prescribed, fol- 
lowed by relief of sjunptoms. 


SUMM-A-RY 

In this unusual case of a painful stump, due to gout, the etiology was 
finalh' established by the following finding.s; 

1. The blood liric acid was 7.2 niilliarams per 100 cubic centimeters 
(t^A-ice the upper limit of normal): 

2. Section from the stump revealed uric-acid crystals in giant cells: 

3. Systemic treatment caused relief of symptoms. 
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(VLON-BM'IIJA'S OSTFAniYKUTJS 

IIV AtOIUlIS U. COOri'HMA.V, M.I),, COTTLIKIJ S. LEVKNTHAL, M.D., 

I’Hilai)i:li>hia, vksssylvasia 

Ostc'oinyHilis rosiilliiiu from iiift'ctioii In* colon bacillus is quite rarcj 
judging from (lie fuel (hero arc onl^' eight eases reported in the liter- 
ature. It is (juitc^ jiossible llial otlu'rs may have oeeurred but either have 
not been recognized or have not l)een recorded. 

M. H., forty-nine, « veteriiniry .‘^urgeon, wJio litul always Ijccn in good health, 
became ill on July 21, 1027, wifli .‘symptoms and signs of trouble in the right upper 
quaclnint of the abdomen. Koentgeiiograms on t lirc'c oceasion.s revealed an elevated and 
ti.ved right diapbrjigm. M.aeillus eoli and stai)hyloeoecus aureus were cultured from 
duoden.'d dnujiage. febrile tempenitun' subsided b\- lysis in eight days. On the 
twenty-eighth day of illness, the patient had an unoxi)lainablo rise of temperature. The 
fever deelined gmdu.'dly and the temperature; w.as normal live and a half weeks after the 
onset of the illness, A roentgenogram, tnkon on August 25, 11)27, revealed that the right 
diaphragm moved freely. 

Early in iSeptember, signs and .sym])toms of an abscess developed on the lateral as- 
pect of the left thigh at the junction of the lower and middle thirds. The white blood 
count was 15,000; polymor{)honucle.nr leukocytes, G2. A large subperiosteal abscess 
wa.s f(»und and drained on iSeptember M, 1027, but no culture of the pus was made. A 
roentgenogram revealed an extensive osteomyelitis, extending from below the greater 
trochanter to the lower third of the femur. 

On October 7, the jratient developed an abscess, containing a small quantity of pus 
in the left occipital region beneath the pericranium. The bone appeared sound and the 
wound healed. Culture was sterile. 

One week later, the patient developed an abscess in theupperthirdof the left forearm. 
At operation, the i)eriosteum of the ulna was found to be thickened, but there was no 
free pus. A smear, taken from the wound revealed the presence of a gram-negative 
bacillus in pure culture. A sinus in the left thigh persisted. 

In November 192S, a jrus pocket developed in the left thigh, which was drained. 
The sinus continued to drain for the next year, and, c.xcept for the development of small 
subperiosteal abscesses on the anterior aspect of both tibiae, which were opened by the 
family physician, the patient felt quite well. 

In November 1929, another subperiosteal abscess in the left thigh was draine . 
A roentgenogram revealed the middle two-thirds of the shaft of the femur to be consi 
erably increased in circumference, due to periosteal proliferation and new bone foi mat-ion. 
The bone was unusuall}’’ dense and sclerotic and there was no destructive lesion in t iC 
marrow cavitj', A small subperiosteal abscess of the right tibia was incised an m 
wound healed in two months. Culture from the wound showed the presence o a 
staphylococcus aureus and a gram-negative bacillus identified as bacillus coli. 
gallbladder failed to fill on cholecj'stography. The drainage of the left thigh peisis e 
and, except for a superficial abscess of the left thigh and another of the left eg, m 
patient felt quite Avell for the next five years. . , 

On January 1, 1935, the patient injured the left leg just below the knee. aui a 
swelling followed and an incision was made bj'’ the family phj^sician for a 
abscess. Although some pus was evacuated, the swelling and pain became vorsc 
the left knee became swollen and hot. 
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Blood examination showed ; 

IMiite blood corpuscles — ^22,900 per cubic millimeter 
Pohmiorphonuclear leukocrdes — S9 per cent. 

Urea nitrogen — IS milligrams per 100 cubic centimeters 
Blood sugar — 161 miUigrams per 100 cubic centimeters 

A roentgenogram revealed an acute osteomyelitis of the upper end of the tibia. 

At operation, there was a gush of canary-yellow pus from beneath the periosteum 
in the upper fifth of the tibia. The necrotic bone was osteotomizcd. On aspiration, pus 
was found in the knee, necessitating parap.atellar incisions for drainage. Culture from 
the pus revealed the presence of a pure culture of bacillus coli. 

The patient continued to become progressively worse, the osteomyelitis of the tibia 
progressed, and further saucerization of the left tibia was ncccssaiy. The incisions of the 
knee were also enlarged to permit better drainage. 

On January 22, 1935, the patient developed pain and tenderness just below the right 
tibial tubercle. At operation, the periosteunr was found to be thickened. Several drill 
holes were made into the bone, and, after a few moments, yellow pus welled up under 
considerable pressure. Culture from this wound showed the presence of bacillus coli in 
pure culture. 

Blood culture, taken on January 23, 1935, also showed the presence of bacillus coli. 
The patient developed bronchopneumonia and marked tympanites. The blood sugar 
varied between 160 and 440 milligrams per 100 cubic centimeters and, on two occasions, 
there was sugar in the urine. The patient became very toxic and delirious, and died on 
January 27, 1935. 


A verj’’ interesting feature of this case is the fact tliat all the foci of 
involvement except the last were subperiosteal, with marked periosteal 
new bone formation and no tendency to medullary involvement. The 
late Dr. John B. Deaver, who had treated this patient, felt that the os- 
teomyelitis of the femur was secondary to a pathological gallbladder. 
Although the culture from the ulna was not identified beyond the gram- 
negative bacillus, in view of what subsequently followed, it is rather safe 
to assume that it was the colon bacillus. The suirposition that tht' 
gastro-intestinal tract (gallbladder) could have been the original focus is 
supported by the fact that seven of the eight cases of colon-barillus 
osteomyelitis reported in the literature came on during the course of, or 
convalescence from, typhoid fever. Wilensky is of the o])inion that, 
except for direct infection, colon-bacillus osteomyelitis is secondary to a 
lesion in the gastro-intestinal tract through which the colon bacillus gains 
entrance into the blood stream. Satta cited a case of colou-bc.cillu- 
osteomyelitis occurring in a compound fracture of the leg in wiiich amputa- 
tion was neces.sary in order to save the life of the jtatient. This is .aj)- 
parently the only reported case resulting from infection introduced fmm 
without. Satta noted that the pus was yellowish. Berg. Blumer. a.’cl 
Martina each reported a case with recovery from costal cliondriti< foH.c. - 
ing tyjihoid. Charbonnel reitoried a case following dysenti rv, in whic)! 
there was jtresent greenish-yellow jms. marked periostea! thick-'uing. atai 
bone abscess. The imtient recovered. Klemm and .\reole.i , arh r- - 
ported a case following typhftid, from wliich both the eoloti atjij tyjJa'ii; 
bacillus were cultured. Both patient- died. Win-’ow r. port- d ;i e.;-. 
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of osl(M)my('lilis of tlio right fomnr in which the i)iitiont recovered with 
nnkylosis of the knee. It i.s llni.s .seen that ea.se.s in whieli there was 
.secondary inh'et ion had a fatal termination, altliongh an ain})ntatioji was 
n('ee.s.sary to .sav(! the life of one patiemt without .se(a)ndary infection. 

nKl'KllKN'ClCS 

Aifcoi.ro, Kee.i'..vin; C'<iii(ril)U((i Jifto (fcft'oHfeomicfilc Morgagni, 

XL], P.'iric I, I.S'.)'.). 

BiA'Miai, (ir.oiuii;: .A Case of Post-’i'yptioid Hone Inftammaf ioi),Diii‘ to t lie Colon Bacillus. 

PiK’iiic ]{('(•. Med. and .Snrg., XIII, I0.‘), I.S'.).S. 

CitAitnoNMa., M,: .Xhefs ossrii.x colithMcillain' postdy.'ientcriqiie. Rca'. dc Chin, LX, 

l'.r22. 

Km.'m.m, P.\ia.: Kin u-eiferer Beil rag znr I.ehro von ricn KnocJirnerkmnkungen im 
Typhus. .Arch. f. klin. Chin, XLVIII, 702, LSOt. 
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A TAUTENING BOLT FOR USE WITH KIRSCHNER WIRE 
I^TIEN PLASTER-OF-PARIS CASTS ARE USED IN THE 
TREAT^MENT OF FRACTURES 

BY J. E. M. THOMSOX, M.D., F.A.C.S., AXD C. FRED FERCIOT, M.D., 
LIXCOLX, XEBRASKA 


To overcome the ob^'ious 
disadvantage of ha^ing to 
incorporate a large bow in 
plaster for a long period of 
time, thus making the cast 
more cumbersome and neces- 
sitating the use of a large 
number of bows, we have 
devised a tautening bolt which 
may be used to replace the 
usual bow after twenty-four 
to forty-eight hours. 

The tautening-bolt as- 
semblj- consists of an ordinary 
three-eighths-inch bolt and 
nut, the bolt being, over-all, 
five-eighths of an inch in 
length. Both the bolt and 
nut are slotted by a wide saw 
cut to the longitudinal axis of 
the bolt. A case-hardened 
machinist's set screw is then 
placed in the head of the bolt 
in such a way that, wlien tlie 
slotted bolt is placed on the 
Kirschner wire, the set screw can 
be tightened effectively on it . A 
prc.«sure plate, which is also slot- 
ted and about one inch in diam- 
eter, is used. 

Tech >uquc of Applicalion 

The wire is drilled through 
the bone in the convent ion.al man- 

Tig. 2 

Tautenins: Ixilt in nlaco. Tiie 1m\v 
has Iicon rcniovdi ana The crais of th.e 
"iro liavc Boon cvit off. 
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lU'i-niid llu* i!Uit('iiiMf!: how is .'ipijlicd, Suilahio tract ion is a})j)licd by the 
use of tli(‘ ti'action ai)j)aratus of a fractun; table, and tlie reduction of the 
fraetuH'd fragnuaits is aeeoinplisbed. Anteroi)osterior and lateral molded 
plaster-of-Paris splints are ai)plied and lield in ])laee by crepc-paper 
blindage. Two four-inch sciuares of plaster-of-Paris sj)lint are cut to their 
c(>nter and molded closely about the Kirschner wire, one on each side, 
and the whole is reenforci-d with si'vend cinad.ar band.ages. ''J''ho patient 
is put to bed .and swung under appro[)riate overhead frames. After 
forty-(‘ighl hours, or when the cast has thoroughly dried, slotted pressure 
plates and tautening bolls are slipped over the Kirschner wire close to the 
east, and th(‘ set screws are tightened firinh' against the wire. By means 
of twc) thin wrenches, the nut of (‘.ach bolt is turned .against the pressure 
plates sufliciently to insure the t.autne.''S of the wire. ''J'hc bow is removed 
and the (aids of the win* ari' cad otT, after which the whole maj' be covered 
by several turns of bandage if de.sired. 
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AN INEXPENSIVE PORTABLE THERAPEUTIC POOL 

BY PHILIP PALEIY, M.D., JACKSOX HEIGHTS, LOXG ISLAND, X. IT. 

The many advantages of the underwater treatment in the after-care 
of patients who have had poliomyelitis need no elucidation at this time. 

The lack of available space and, what is still more important, the lack 
of sufficient funds were responsible for the development of the tank which 
is described in this report. It has been m continuous use on the Ortho- 
paedic Service of Dr. Ai-thur I'U'ida at Belleinie Hospital for the past year, 
with verj* gratifj-ing results. 

A waterproof canvas tank — twenty-four inches deep, six feet long, 
and four feet wide — is suspended from a frame forty-three inches high. 
Standard faucets are incorporated mto two opposite corners to permit 
rapid filling and empljung. The frame is constructed of interlocking gal- 
vanized pipe which can be taken apart easily. Wlien the tank is not in 
use, it can be folded so that it occupies veiy little space. If sufficient 
space is available, the frame can be made at much less e.xpense by joining 
the piping permanentlj" with standard steam fittings. 

An angulated Bradford frame is suspended from one edge of the 
frame and rests upon the bottom of the tank. The bottom of the tank is 
kept rigid by folding boards which are held underneath it by a folding 
steel framework. In the stationarj- tank the framework need not be so 
complicated. 

Canvas straps, whose height can be altered, are slung across the head 
of the tank for the patients to rest their heads upon. 

In filling the tank, a standard garden hose is connected to a coinbinn- 
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iion liot niul cold-WMlcr fjiucct. .•uul water of tlu; desired tomperaturc is 
jierniilled to flow into llu' lanlc. Tlu* water ean he sterilized with 
elilorinated liiiK'. 'J'lie jiool is easily washed with soaj) and water. 

'".I'o make the tank nion* (‘asily portable the legs are supplied with 
casters. Moving the tank whih' it is filled is not recommended because of 
the great W('ight of tlu' wat('r. 

Allot h('r advantage of this pool is the fact that the attendant is not 
forced to soak in water for prolonged periods of time. Protected by a 
rubber ajiron, and without nncomfortabl}' stooiiing over, the attendant 
ean assist, the patiiait in his muscular eflorf. 

Besides its nsefnlness in the treatment of jK)liom3'’elitis, the underwater 
treatment has been found nsi'fni in th(‘ limbering ipi of stifT contracted 
joints which follow infections arthritis or prolonged immobilization in 
casts after reduction of fractures or ojx'rative ])rocedures. 
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News Notes 


The orthopaedic world sincerely regiet' the loss that has come to it through the 
death of Mr. Ernest Muirhead Little. l\Ir. Little was a prominent figure in the early 
fiat's when the solution of the surgical probh:. ^ was not so well determined, when the 
position of orthopaedic surgerj' was not so wtb established as it is today, and when the 
pioneers were endeavoring to find their placn; m the medical and surgical community. 
These were difficult times in the attempt to e~ta’i'i:sh the recognition of the special de- 
partments. In addition to their professional a-', mplishments, the character and typo 
of these men exerted an important influence in l-’ .’olishing mutual and cordial relations 
among the members of their community. Mr L ttle was an active and prominent 
member. We may now pay tribute to him for th part which he played in the estalilish- 
ment of the privileges which we at this time enjoy Hi- sturdiness of character and good 
judgment helped to guide the work of those picnci among whom he was prominent. 
In his passing, we have lost not only an orthopaed.o surgeon, but a kindly gentleman ol 
the old school. 


Readers of The Journal will be interested to ki.ow that " ZciUcl.rift fiir Ortl.njyi'l:e 
und Hire Grcnzgcbiclc" is the new name of the official public.afion of the Deutsche 
orthopiidische Gesellschaft, formerly known a- the ''Zcilschrift fiir Orlhoiutdifrl.r 
Chiriirgic Einschliesslich dcr Hcilgyinnastih und Mu^fugc" . Tliis change became ofTcc- 
tivc nith C4. Band, 1. Heft, 1935. 


The American Academy of Orthopaedic Surgeons will hold its Fourth .Annual 
Convention on January 13, 14, 15, and 16, 1936, at the Hotel .TefTerson, St. Louis .Mi- 
souri. A large attendance is expected. 

Sessions will be held on three mornings and three afternoons. On Monday afternoon 
there will be a Symposium on Bone Tumors, and on M ednesJay .afternoon a Symp<T'ium 
on Fmcturcs and Dislocations in and around the Elbow .Joint. -At e.ach morning .-e.'-ion 
and at the Tuesdav afternoon session four twenty-minute pai>ers will be jire.-ented. v ith 
four five-minute discussions of each paper. 

The program has been so planned that at each session will he pmsented jiaiH r- from 
one section of the country, while the discussers for tlic-'C paix'rs have been .-elected so a- 
to represent the views of other sections of the country on the cssayi-t s subject. Monda> 
morning's session will be presented by men from the Pacific Coast : Tue.-day momii.c b\ 
men of the Aliddle West; Tuesday afternoon by men from the Ei.-t Coa.-t. \\edne-i!a\ 
moniing by members from the South and Southwest. 

Each morning session will st.art at 9:30 o'clock and end at 12-dl. each afo n;"''!: 
t^ession will start at 2:00 o'clock and end at 4:30. This -ivill give ailcquate time e-eh (.a;, 
for the ins]X‘clion of the Scientific and Commercial exhibit-', which vill be of iin'..',..:! 
interest. 

During the morning and afternoon of .Tanuar;.' It', an unu'uall> v el! p:.;:i!;o<i p.o. 

of diagnostic and ojicrat ive clinics will be conducti'd by the le.admg orthojee'dic -'irg' - . 
of St. Ixniis. 


The .American Society for theStudy of .Arthritis la hi it - .■-< vi :.th .At'.!.i; 

on IX-cembcr 12, 13, and 14^ in Xew A'ork City. Tiu v., r. b,. Id in D 

Siiiteof ThcAValdorf-.Astoria. .A mo-t inten’-tingpn'gram h.vi l-en p-i .n-i 
the informal pn'.sentation of pnjxTS at the afte.moon ' a Timr- i-y 

round-table discu—ions of arthritic problem- on Tiiut^ii.-.y at; ! ! r: ::.y t: - rmr 
annual biisiiK-ss nKHding of the S<irii'ty on S.itumay me-mu g. tb'- Ft-ur- » 
annual o[»en nuvting of the ."Siciety \\a- held a! tb.e N« •• A ' rl. .'.e-.... n y . f 
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XKWS N'OTK.S 


jwpcrs wen' i)ics(>iitctl In- Dr. Hi'Kijuihl Biir))Mrtk, Nc«- York, N. Y., Dr. LorinK T 
Swniin, nt).st„n, I\l;iss;icliiisrtl,s, niirl Dr. i\}„rjin E. IMifiiss, DiihuMphiii, Pcnn.syJvania. 

I lie I liirlictli Coiif'ics.'; of (lie DLMit.scIic orthopMischc Gesellschaft was held 
m Kolu on S('j)(emli(>r 12, U, and -I, under flie i)re.<idenfy of JYof. M. lluckonhroch. 

Ilie prineip.'d .subjects eoiisidenal al tile CoiiKre.s.s on (he different days were the 
interrelation of Slrueliire and Ininetion, Ortliojiaedie Hwurry and Jts Relation to Pos- 
tuie, Developini'iit of the Body, and De/:enerative Chan/,o>.s of Occupation and Ago. A 
number of the niembers presented p.-ijier.-; on each of tlie.se .siibject.s, and thi.s presentation 
ua.s followed by gener.-d discussion by (he niembeis. 

On tlu' third day, tlu' subjeet.s of .Arthrode.sis and 'renode.si.s and Co.va Volga were 
lue.sented and discussed. Numerous papers on other matter.s of orthopaedic interest 
W(M‘(> also presented In- various membei's and gnest.s. 

On the evening of Monday, Sejitember 2, there were demonstrations and illustrations 
by l.'intern slide's and pictures along the lines of the subjc'cts which had been di.scnsscd, as 
well as on various other subjects. 

1 lu' Itl.'Ki Congress will be held in Keinigsberg, under the jnesidency of Prof. Dr. 
L. Kreir/.. 


The Congre.ss of thi' Czechoslovakian and Jugoslavian Orthopaedic Societies 
was held at Brno, September 2(i, 27, and 28, under the jnesidency of Prof. Dr. B. Frcjka. 

i h(> mornings of the first (wo day.s were devoted to demon.slrations and operations. 
Among th(' ojierations jierfornied at this time wen' ostc'otomy forgemi valgum, correction 
of torticollis, resi'ctio sid) (alo, astragalectomy, and fusion of the spine both for tuber- 
culosis and for lumbosacral arthriti.s. On the afternoon of September 20, there was a dry 
clinic, with demonstrations of jiostojierative ca.ses of (he.se conditions, showing the treat- 
ment iH'Ci'ssary, jiarticularly in easi's of lumbosacral arthritis in which an ostcosj-nthesis 
had b('('n jierformed. 

The academic jirogram of th(' Congre.ss was ojiened on the afternoon of September 27 
by (he Presithint. The jirineijial subject was Low-Back Pain. Dr. Gradojevic, as the 
first sjieaker, jin'sentc'd a jiaja'i' giving a summaiy of the difTerent causes of pain in the 
lumbar region and emjihnsizing the role jilayed by static defects in these conditions. Dr. 
Frcjka drew at tention to (he frequency with which these pains occur in those engaged in 
heavy work. The majority arc not from to.vic infection, nor are tliC 3 ' of the character 
a.ssociatt'd with degenerative changes in the .sjrinc. Injur.v to lateral and articular proc- 
e.sses and spond^-lolisthesis frequentlj’ plaj' a part. Dr. .laros gave a compiehensive sur- 
vc}- of the methods of diagnosing jiain in this region, particularlj’ with reference to the 
problem of industrial insurance. 

Prof. Zahradnfeek demonstrated a new method of treatment for spondylolisthe- 
sis, in which a bone graft from the outer side of the iliac bone is introduced so as to give 
support to the bodj- of the fifth lumbar vertebra. During the remainder of the session, 
papers on various subjects having jrarticular orthopaedic interest were presented by a 
lai'ge number of the members. 

The Congress then closed with a general assembly of the members of the Czec lo 
Slovakian Orthopaedic Societ 3 ^. At tliis meeting, Prof. Dr. Mikula of Bratislava vas 
elected President and it was voted that the principal subject of the next Congiess s lou 
be "Inflammation of the Joints”. Prof. Frejka was elected as the principal 
speaker on the subject of "Conservative Treatment for Inflammation of the oln s 
Members of the Jugoslavian Sociot 3 ’^ undertook the report on gonorrhoeal inflamma ion 
and Prof. Mikula a report on arthroplasties. Prof. Zahradnfeek is to be t c spea 'ei 
on the subject "Treatment of Fracture of the Neck of the Femui . 

The next Congress is to be held at Bratislava on June 27, 28, and 29, 1 
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Mechaxics of Xormal axd Pathologic il Locomotion’ ix Max. By Arthur SteindJcr, 

M.D., F.A.C.S. Springfield, Illinois. Charles C. Thomas, 1935. SS.OO. 

The book deals with an immensely complicated set of phenomena the study of which 
has interested scientifically minded students from very early times. The author labors 
under no delusions as to the difficulties m deducing something that is of practical, clinical 
importance from a mass of obseiN’ations ba'cd upon studies in physics, mathematics, 
physiology, biochemistiy, and mechanic.^. 

In Part I, the approach to present-day kinesiological concepts is traced interestingly 
from the historical standpoint, leading up to a consideration of the rekitions of the science 
of human motion to other allied sciences. That the study is not a purely theoretical one 
is supported by the fact that there are many close analogies between what the mechanical 
engineer has determined in respect to strains and 'tresses when applied to inert materials 
and what the kinesiologist has ascertained. The importance of knowing of how much 
value skillful motion is as compared with unskillful motion is very great. The applica- 
tion of the laws of mechanics to human motion is fully discussed, the body being regarded 
as an inert unit, but in life it must be looked upon as an articulated, meclianical unit; in 
this respect, the only possible motion is rotarv-, — one part moving against another. This 
calls for a readjustment of the action of gravital laws for the maintenance of liody 
equilibrium, a much more complicated mechanl^m than is required in the case of inert 
bodies. Suffice it to sav that a formula has been worked out liy which the resistance of 
a human limb to rotan.' motion may be accurately expressed in mathem.atical terms. 
The application of this formula makes it possible to appreciate certain peculiarities of the 
human gait and many other manifestations of human actu’ity, such as running, jumping, 
and the like. After a consideration of the nnany graphic methods of rcconling the planes 
of the centers of gravity in the various joints and a di.'CU'si()n of the physical properties 
of bone, the author proceeds to a discussioi>-*ifjhe dynamics of muscle action in rc-'fion'^e 
to which provision is made for shifting the a.xe^if the muscles that are nlmo't invariably 
arranged in parallelism with the axes of the parts of the skeleton which they are to move, 
so that the angle of the application of the force which they art* to exert may be incrx’a'eii. 
Power and speed arc recognized as distinguishing properties of mu-cles in difTeivnt p.irts 
of the body where these qualities are particularly called lor in the jii-rlornLance ol their 
fmictions. The author then discusses the ela.'ticity and contractility of imi'cle fiber- 
and the tensile strength of tendons in their relation to the determination of tlie loc.-ita'a 
of ruptures of these structures under adverse condition-- The first section cbi-e- with 
tluxx* chapters on “ Elect rophvsical .-Vnaly-is of ^lu'cle .\ction , ‘‘The Owiniination id 
‘Skeletal Muscle .-Vetion”, in which simple lever action a- a problem in mecleimc- nni-t 
needs be modified in view of the manner in which .-uch a siniph' mechanical pimciii:' 
undergoes modification when working against other joint-, and “ I atigiie and Recovi r. . 

Ill Part II, sjiccific apjllication of the mechanical jirinciple- eininceitMi in tie* pr> 
ous six'tion is made to the vertebral column, the thorax aiul p*!!'!-, the shoulder cir:. . 
and the elbow and hand, in both normal ami patludogical condition-. The ^urnrrait: 
of all this is jiresented in an analvsis of the activitie- <>f the ba-eball j>itch’er, the .-h ■* 
putter, the discus thrower, the broad jump’r. and the track man. and finally in a -tudy < d 
the hunmn gjiit. The studies an* invaluable for th<' teacher of phy-;cal rultun-. :.- • h 

a- for the orthopaeilic surgixin, the solution **1 who-e pndjiern- v:!l is* rra.de infirat- 
clearer when the re.asons for normal bi luivior zirt- under-ti» “1. Tie- - uth r ha- --im - is-i 
ndniir-ably in translating ab-tniseatid extrenn ly n-chntcrd n.-chaimra! data int.. pra-t: -.d 
application, uiulerstandable ‘‘to the man in the ^tna t ". 
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ir'll.'-rn, Weekend P,„(. 

Tn. ; r' ' ■ ''■';",'mrt.l'V«lir.»n.l Knko, J93(l. S7 marks. 

i l)is I.- the l.i.-rt ..f lu-<. u.liimcs a,„l ,s cuujK.sc,! of rcf<‘i<>»ccK (o works on orfhn 
I'Hr.i.o s,.rj:ory ^athonMi frnn, nil ov,-r flu- workl. This .n.or.nous pioco of work has lln 
.sMir,! mnhT < u. <I,,vo(.o„ ol iVof. Dr. At^usl Hlor.cko, of MnKdrlnng, and Prof Dr 

(ton of uo hi ilnnl.iro. ptil.l.sln d l.y ifo(V» and Pfenek.. in ino.',. sSinco (hat time refer- 
onres to Iho l.trratnn- on oitlmpaedie snrm-ry and many of its allied or .associated de- 
I.ar n.rnts mo, hnne .ami snrmay have not I, eon (a,lh-rted and made .available to the 
nnaiir.al wotM. J |,e pfo-nil voltim.- pivsents (In- literatnn' on (his subject which h.as 
■ai.pe.ar.ai (hronaboiit the world l.etween and HklO. Tlie coinpilution of this bibli- 
oftinfdty n-pr.-.senfs an immense anioimt of work on (he part of (he editors, (heir col- 
hibor.afors, .ami (lie piiblidier.-. 'I’iie task was made more diflicnl! by (he fact (h.at in 
some roim trie... many of the allied siibjeets wen* Kroiij)ed under orthopaedic surgery. 

The lio(d< i- Very eonveniently arratigia!, tin' referenees under each .subject being 
indexed .-ilpli.abetienlly neeonlim' to the name of (be antlior. Easy .acce.s.s to the litcra- 
tnie dining the hist thirty years is atloriled to orthop.'iedic surgeons, general surgeons, 
pediat 1 ieian~, nerv'e specialists, anatomists, .ami [cithologists. In selecting tlic material, 
the editors hnvt' t:iken the works which an* of tin' most significance to orthopaedic sur- 
gery. .Many snbjeet.s are not inelmh'd, such as fri'sb fractures and dislocations, etc., but 
such eomlitiotis as ntnlitnitt'd and niumiti'd frjictiin's .'iml pscud.arfbrosos, sequelae of 
bone inllanimnt ioii, are inelmh'd wln'n (hey have* a ilefiniti' ortliojj.aedic bearing. 

'I'lie material is divided into si.v main headings: 

1. 'I'he e.'ire of eripph'S, war injtirie.s, general orthojniedic .subjects, and works as- 
soei.’ited with these on anatomy, physhdogy, pathology, and diagnosis; 

2. (hthopaedie apiiaratns, handaging, and aiiparatns used in recumbency; 

.'k Closed ami open surgery, inelnding closed methods of treating deformities, oper- 
ations on the soft parts, operations on the hones and joint.s, amjnitations, .and artificial 
iiinhs; 

•1, Massage and gymnastics, inelnding physiolhempy .and c.xorciscs used in the 
treatment of orthojnieilic eomlitions; 

Congenital diseases and deformities. 

(). Acquired disi'ases and deformities, including diseases of alteration of the skin, 
ti'iidons and muscles; pathological changes in the central nervous sj'stcm; infantile 
I>aralysis; injury to (lie iieriplu'ial iierve.s; discase.s of bones and joints; diseases and de- 
formities following injury to (he hones; diseases and deformities subsequent to injury 
of the joint.s; rheumatism; hone and joint tuberculosis; rickets; and ostcomahacia. 

This first, volume will be welcomed by all who have occasion to investigate the work 
which has lieen doin' and it will be indispensable to libraries and institutions. 

.An.yi’omia UEI.I.-X liUssAZiOME CONGENITA oeli/anca (Anatomy of Congenital Dis- 
location of the Hip). By Prof. Dr. Vittorio Putti. Bologna, Licinio CappcHi, 

193.0. 300 lire. 

In the first jiart of his newest piiblic.ation, Prof. Putti gives a minute description of 
the anatomical findings in congenital dislocation of the hip, including the relations of 
muscles, nerves, the capsule, the secondary socket, the femoral epiph3^sis, and the neck 
of the femur. Ho emphasizes particularly the changes in the anatomical arrangement 
of the glutei and the iliopsoas, and the relation of the latter to the capsular isthmus. 
Then follows a description of the cotyloid and femoral insertions of the capsule, the roun 
ligament, and the glenoid limbus. The latter's relation to the reduced head is of pai- 
ticular interest. The descriptions of the secondary socket and the femoral epiphysis an 
its separation fi-om tlio cotyloid contour {latcmlizzazionc) in sublux.ations are classic. 

So also is the paragraph on anteversion, evaluating its pathological ' 

Especially valuable is the description of a specimen of a hip, six months after redu , 

as it gives a clear insight into the processes of initial reconstruction. The nc ines ^ 


pr 


i it gives a wear insignr into uae iaueooouo , . 

rolifcrating, well vascularized connective tissue in all parts of the articulation 
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at the same time, this specimen illustrates tl plastic adaptation of the newly reduced 
articulation to the new mechanical condition. 

Then follow most excellent roentgenogra; and mechanical dra^-ings of the normal 
hip, the musculature of the dislocated hip, a' the sufaluxated and dislocated hip in all 
stages, with splendid anatomical specimens -'.i «i:!g everj- detail of muscular, capsular, 
and skeletal changes. There are nine obson ..'. .ns on pathological specimens of unre- 
duced hips and of the bloodless reduction. Tr. ■ technique of open reduction is beauti- 
fully illustrated. Variations of the acetabuL: ■.i-rlination and the predislocation stage 
are demonstrated by roentgenograms. AL . v.-n by excellent roentgenograms are 
subliLxation and its evolution, infantile and j .v-nile dislocation, and inveterate dislo- 
cation. In the roentgenographic section, pi. ' ■ dy the most fascinating chapter is that 
on reconstruction and healing of the reduced hip 'hi- chapter contains some rare instances 
of perfect anatomical restitution. 

Last, but certainh’ not least, is a scctio:; "i. the postreduction pathology, showing 
degenerative changes in the epiphysis, necro-:-. iiagment.ation, deformations of the head, 
etc.; and a most interesting series of p-i-uJ .. t-ngcnital dislocations, — poliomyelitic, 
traumatic, pyogenic. 

To say that this book is the best that ha- yt t appeared on the subject is hardly doing 
it justice. It is a classic in every sense; a mor.ur.ient of most elaborate and painstaking 
study and a wonderful work of art. 

Loc.\lized R.\refyixg Conditions of Bone .».s Exemplified bv Legg-Pep.tiies' 

DisE.iSE, Osgood-Schl.\tter’s Dise.\se, Ki mmellA Dise.vse .\nd Rel.ited Condi- 
tions. By E. S. J. King, M.D., D. Sc., M.S. Melb.., F.R.C.S. (Eng. L F.R.A.C..S. 

London, Edward Arnold & Co., 19.3.1. 3.5 -hillings. Baltimore, William Wood A 

Co., 1935. S7.50. 

It is fortmiatc that we have at last in book form an exhaustive pre.-entatinn of the 
diseases of the growth centers. The material containid in this book represents a tremen- 
dous task because of the necessity of reviewing a bibliography of almn-t 1,000 artiele.-. 
The author is generous in quoting from the opinions of others, adding tho-e of hi- own 
gathered from an exhaustive study of the subject. The varioii- subjict^ are ilhi.-tratid 
with well selected prints, the reproductions of which are good- -5 vi n* complete bibli- 
ography is appended to each chapter. 

The early chapters are concerned with a consideration of normal bone stnicture. d. - 
velopmcnt, chemical composition, physiology, and anatomy. Factors producing r.in - 
faction of bone and excc.ssive calcification are con-idend, — generalizf d di-ia-i - oi grow- 
ing bone, such as rickets, infantile scurry, and syphilitic o-t<.ochondritis, a- veil a- 
certain post-traumatic rarefying diseases occurring in adult bone. 

The general term “osteochondritis juvenilis" is u-e-d to indicate the jiroce-s in tl.. 
'■arious growth centers. The primary and secondary centers of n--ificatinn air enun;. .-- 
ated. As the author indicates, the term “o-tir.cliondriti-" i- ii-ed ivith certain re.- 
vations, .since p.athological study of the disease ha- reveahrl no i vidence of true inf;;. 

mat ion. 

During the last three decades, a disordcrof the centers of o--ification of a iiurni • : 
hones of the human skeleton has been (ic.-cribeii. It pn-< nt- a cbaracteri-tic n entg- 
graphic appearance in the newly formed Ikuic and it ha- bei ii ncognired Ly rn. a! 
mentgeiiograms in all the various site- of occiirnnce. 

-■^s the author states, the investigation of tlie Iite.ratiire relating to thi- er r..;.' 
reveals a confusion and jilethora of terininoI.ig\- tiuit i- aln.e-; unrivall.d in r;;. I . 
hterature. Further, it disclo-es a wialth of hypitlie-e-, embracing many vi--.\- :: • 
-'■imple deductions based on e.xperiinental or clinical inquirj' to pur> ly phi' t-ojihie;.i ■ • 
>iderations lacking a basis of observati.'ii, and a rapidly exten.bng bibli .graphy ii.-i i • . 
many pajK-rs which add little or nothing to our knowl.-lge. On the r La.';'!. ;. r.- 

•iniount of accurate clinical knowliHlge ha- ;iccurnul;!t<.il, and infortrg.ti-'ij r..:.r. rn ' 
I'athologic.al clnanges h-as bivn obtained from tin- stinly ot rmit. r.a! n o;- • 

'OL. XVIII. Ko. 1. J.\Nl-.\RY isw, 


crniiu;NT litkhatukk 


2rvt 


As .•! wlmlf. tli(. J.ni.k is well halanccd jiml iiiformnlivc. Tlio iaitlior is to be com- 
iiit'ndtMi for tlic lliorounlincss ;md fninicss with wliirdi Jic }i;is pivscitrd fhr siihjcct. The 
liook slioidd })(■ ic.'id hy idl llioso inlorcsfrd in disensfs of hone. 


Dial SciifN-Kia.UAt.snntrcii: lav Mta'iiAMscifKS rtionuiM (Fmeturo of the Neck of the 
I’fiinir: !i Mi'flmnitad I’n.blnn). Hy Dr. Friedrick Pninvcls. PrilnKohcff zur 
Zcitsclirift fiir Drtliopiidisrlic CliiriirKio, LXIII, Ilfk'). Sfnft^oirt, Ferdinand Enkc, 
1 1.') ni.'irks. 


I III' laic .Alfred Sclianz, to whom this imjiortant niono^'rapli is dedicated, studied 
the iiieehaiiies of the liiuh ami low sidif roehanterie osteofomies. Ilis simple e.xplanaf ion 
and dramatie jiroof of their elTeelivene.s^ in reduein/; disability at the liip liave .stimulated 
the use and further invest ifj.'it ion of I he.'-'e inejisiires. One of his pupils now offens a most 

e. xhaustive jtnd significant .vludy of the jirohlein of fractures of the femoral nock. 

Iwo-thirds of the volume de.-ils with the clinie.'d /ispect.s. The mcclianica! forces 
which inihienee callus formation are considered in ^eneniJ and with .specific relation to 
till' femoral neck. 'I he elleels of stress and strain are ck'.'irly (lilTerenthitcc]. The most 
inpiort.'int forces wliieh operate are shear and pri's.'^nre. Jf the plane of the fracture is 
vertical, the .shi-ar is ma.vinial. As the fmeture nears flic liorizontal, the direct pressure 
on the fr.'itrments becomes poc.'iler and the shearin^r force Je.ss. The cinhoriition of this 

f. 'iel leads to the classification of femoral-neck fractures .‘is those in which (1) the shear is 
ncKlifrible (\'alKns position), (-.) the jnc.ssurc component is insignificant as compared to 
the she.'ir, and (.‘3) the line of force on the head pusses medhil to .-m}' point of contactof 
the fnielured surfjices, so that there is not only a shearijig but also a tilting force. The 
latter results in strain rather timn stress on most of the forming callus. 

The obvious relation of these observations to prognosis and treatment is followed 
out with great e.vactitude. 

A’arious methods of tri'alment of fresh and ununited fractures arc reviewed and dis- 
passionately evalnated as a jin'liminary to the recommendation of high subtrochanteric 
osteotomy (renanu'd Rcl:liii(tHoii) as the ideal treatment of pscudarthrosis. The me- 
chanical (irinciples are illustrated by simple diagrams and photographs of working 
models. Case records and characteristic reproductions of roentgenograms are accom- 
panied by outline diagrams in which force.s arc anal 3 'zed. 

The last fifty juiges are so highlj’ mathematical that the}' will be skipped by most 
medical readers. iSeveral formulae are derived which c.vplain in a striking manner the 
progress of h(>aling or non-union of the various types of fractures of the femoral neck. 

In this jmriod of argument over the efficacy of this screw oi' that nail, it is refreshing 
to get imek to fundamentals of treatment. No contribution to our understanding of the 
“Unsolved Fracture” is more significant than the work of Di'. Pauwcls, which is heie 
so completel}' presented. 


Russell. A. Hibbs, Pioneer in Orthopedic Surgery. B}' George M. Goodwin. 

New York, Columbia University Press, 1935. S2.00. 

From those who ivere privileged to know Russell Hibbs, this appreciation of liim as 
an individual and as a surgeon will receive a hearty welcome. Veiy properly , Mi- oo 
win has emphasized Flibbs’s most outstanding quality — his personality. The chaim o a 
southern gentleman made a friend of whomsoever he met, with but few exceptions, 
charm, coupled with his native ability as a technician and his deserved populaiity among 
those who worked ivith him, enabled him to achieve the prominent position v no i 
gained as an orthopaedic surgeon. His realization of the difficulties of providing 
cient hospitalization facilities for those who needed them and were too pimi to pa) 
them supplied the incentive for finding a method of treatment that woul s or 
duration of hospital care for this class of patients and by so doing biing a laigei nu 
within reach of the service they needed. To have done this was a majoi 
economic contribution. Such a record of accomplishment by an unaccie i e } 
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man who made his way, at first on sheer personality, to an enviable position in a great 
city, where competition was keen, should be made available for the encouragement of 
others. 


Erbbiologie der axgeborexex Korperfehler (Biological Inheritance of Congenital 

Deformities). By Prof. Dr. Max Lange. Stuttgart, Ferdinand Enke, 193.5. 9.60 

marks. 

In this handbook, the author estimates that there are in Germany 100,000 persons 
with congenital bodily deformities, the care of whom the State should undertake. The 
State demands, however, that the deformed group be prevented from multiphing. The 
author agrees t\-ith Rudin that, by curing many of these patients, modem orthopaedic 
surgerj- often removes an obstacle to marriage. Progressively the burden of the State 
is augmented and there is developed an increased percentage of congenitally defomicd 
patients. 

The book deals with the problems connected with the law for sterilization. pa.'Scd 
on July 14, 1933. The author states that to come under the law a defomiity must be 
severe and the probabUitj' of inheritance must be high. The correctability of a lesion is 
not a decisive factor. 

The author of this book, in company v. ith the authors of several other recent publica- 
tions, wrestles bravelv with the medico-legal judgments involved. He describes the 
conditions which are connected with this problem and discusses some of the special de- 
formities which come within the domain of orthopaedic surgerj-, such as club-foot, club- 
hand, and congenital pes cavus. He then considers systematically the various ortho- 
paedic deformities and their legal fates, — a list worthy of serious study. 

To the average physician, if cugenically minded, the enormous problems involved 
in the mdividual decisions appear almost impo^.-ible of solution, considering our pre.-ent 
knowledge, but the book is distinctly interesting in relation to its mcdico-lcgal asp<'cts. 
The author, however, is obliged to help the local medical board reach a definite conclii.-ion 
in each case and usually manages to be quite e.vplicit, although frequently not quite 
medically convincing. 


B.\l.vs-ce Skills ix Physic.\l Educ.^tion'. By Charles Ix?my lawman, M.D., F.A.C..'^. 
-^nn Arbor, Edwards Brothers, Inc., 193.5. $1.00. 

The author of this work elaborates on the nece.'^sity of mnn- accurate coordinat ion in 
the use of phvsical exercises, which is usually not sufficiently empha-ized. In the de\.el- 
opment of his system. Dr. Lowman has given full recognition to this need of coordination 
and has emplovcd it in his own individual work for many years. In tlii- IxKik he exjilaui- 


the system of balance exercises which he has used. 

The first part of the book is devoted to a considemtion of the anatomic.-d, phy- 
cal, and neuromuscular factors, and the variou- theorie.' vhich ha\e lM.< n oiU 
explanation of the mechanism of balance. 

A portion of the book is then given to an exivi-itnm id the u-e o. the tip,,] i,. 
dcvcloping balance control and in addinc to coonlination. and the i ffect- id tin- t: 
on the different parts and structures of the body. Dr. l/iwinaii ha- 'tud;>.<l the q: 
of the physical stress of maljiosturc in its redation to tin* addtal -tndn froni indi 
He then makes a number of sugge.-tions in recanl to the u-e of the tiitiHl 
various exercises and its employment by field workers, lb- iri'i-s .al-o th 
lions for its use in certain condition- and di-ca-e~ and d. -enL 
which are employed to correct the mal[x"tun' and the in.b.d.it.r. 
their sjxxial use. 

The text is supplemented by a number of exci !!■ nt ii,'-.-. ...-. ■■ 
intercstoil in the u-e and effi'cts of phy -:eai tminirc. • -■■■> •• 

condition-, this Inxik will be found to contain r.'.;.ny 1.. .:dul -UCC' -■ 
pmctical w.due. 
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1)k; Vi:uu:ry.rsat:s- i,i:u Wiiiui:f.«vu: (hijurics of (ho Spioj,! Column). By Prof. Dr. 

Srhmirdrn iitiil Dr. 1. Mahler. (/;; Vorlrage aiis rler prakfi.schon Cliirurgie 

1?. Ilrfl, ncraii^gcgeheti von KnVli f.exer.) .SdKfgarf, Ferdinand Enkc, I 935 ’ 

J.fiO niai'k.v. 

'I'lie aid hors ha v<> evidmd ly lieeii iinpre.ssed liy ( he asioimding increase during recent 
yeans of injuries to the sfdmd erdttnin. Because of tlie diveisity of these injuric.s, many 
neiv /uohlenis h.ave arisen, necessitating fiirthr-r .sfiidv. 

J lie authors have presmited this .subjeet from many [mints of view and have consid- 
ered [iraetieally all the conditions which result from injuries to the spinal column and its 
a[>jiendages. 'I'hey litiil that the largi'st numher of injuries occur in the thoracic and 
luinl)ai legions, particularly at their junction. Iwo-(hirds of the injuric.s involve the 
Tu-st luniliar vertelira; ne.vt in fre((Ueney are injuries to the twelfth dorsal vertebra; and, 
thiid, injuries to the second luniliar vert/'l>r;i. Ilosjiit.'diz.ation is most advi.sable, since 
it le-sens the unfavorable se()Ue)ae. 

kroni the stand[)oint of tre.atnient, fractures are divided into four f'roiips: (1) com- 
pression fractures of the vertebral body; (2^ diagonal frncAures, with anterior wedge- 
shajied fragmentation; (.S) [lartial-disloeation fractures; and (•}) complete-dislocation 
fivietures, with ab.;olute dissolution of continuity. 

In coni|)ression and di.agonal fractures, llie [lostmaor longitudinal ligament in the 
c.aii.al nunains intact, which is a p.articiilarly inpmrtant feature, inasmuch as it protects 
the cord anteriorly. In the types of disIoc.ation-fra(;tures considered under the l.^stt^vo 
headings, tearing of this ligament occurs and the cord is usually crushed. In the 
In'atment of coinpri'ssion and diagonal fractures, tlu' author-s recommend inunoliiliza- 
(ion by reeumbeiiey in [ilaster. Karel.v doi's con.solidation fail to occur, but in that 
event operation may be neee.ssary to overcome this static insuflicicncy. 

The problem of cord injuries and their treatment is then discu.sscd in detail; in gen- 
eral, the authors t.akc a conservative* attitude on this question. Lumbar puncture is 
frequently an aid in determining the condition of the cord and the myclograph is also of 
value in early diagnosis, as it helps to e.stabli.sh the jn-ognosis and to indicate the feasibil- 
ity of o[)eration when paralysis exist.s. 

The authors then consider the various ty[)c.s of injuries which are found in this 
region, including and discussing in order fractures of the transverse and spinous processes, 
fractures of the sacrum, fractures of the coccy.x, and dislocations, which are too often 
regarded as sprains, but which are veiy often accompanied by fractures, particularly in 
the dorsal region. The authors then take up the question of violence to the spinal 
column without actual fracture, but with damage to the ligamentous and muscular ap- 
paratus. Tlwy discuss sjiondylolisthcsis, as well as spondylitis deformans and the role 
which it may play in injuries of the spine. The question of gunshot and stab wounds is 
also considered. 

This subject of spinal injuries presents matij'- new factors and, as a decidedly con- 
troversial field, it offers manj" opportunities for e.vpression. Unfortunately, the spine 
still remains the dumping-ground for vague and indefinite diagnoses u'hich arc the source 
of many doubtful undertakings and mucli keen debate. Out of all the chaos there are 
constantly developing many valuable observations which may be of benefit to the 
physician in the treatment of his patients. 


iNDiviDUAh Exercises. Selected Exercises for Individual Conditions. I^ 
Geoi-ge T. Stafford, M.S., Harry B. DeCook, M.A., and Joseph L. Picard, M.b. 
New York, A. S. Barnes and Company, Incorporated, 1935. Sl.OO. 

There is a definite need for a guide in the selection and the canying out o specia 
exercises for individual cases, which may be used by plysicians, teachers, and P 
trainers. The three authors of this book have had a great deal of experience in ns e 
partment of physical training, and have drawn on their practical knowledge in compi m 
a series of exercises which may be used in dealing with the various malcon itions « 
constantlj" need attention. 
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The book contains exceUent advice in regard to the general subject of exercL=es and 
the puposes for which they are designed, and will be distinctlv t-aluable to tho=e who de- 
sire help on this problem. The authors discuss the part which exercises play in main- 
tammg health and m preventing certain conditions. Specific exercises are explained and 
Illustrated by stick men” drawings, their purposes are indicated, and the factors influ- 
encing their choice for use in the simpler conditions are given. The authors state ven- 
distmctly that these exercises should not be given except by advice of a phvsician. After 
such adduce is received, a selection can be made by referring to the grouping which is given 
in this book. 

The information in this book is particuhriy useful to teachers who are obliged to 
supertase the exercises of children and to thc,-c physicians who have not had opportunity 
o become famihar uith the exercises for the special conditions for which they may be 
called upon to prescribe. The well equipped physical trainer would find this book intcr- 
estmg, but he should already be familiar uuth most of the material which it contains. 

Orthop.Kdie vor 100 Jahrex. Die ORTHOP.eni-CHEX Ixstitete als Vorlacfer dep. 

hectigex Kruppelheeue (Orthopaedic Surgery 100 Years Ago. The Ortho- 
paedic Institution as a Predecessor of the Pr. sent-Day Home for Crippled Children). 

By Prof. Dr. B. ^alentin. Stuttgart. Ferdinand Enke, 1935. l.SO marks. 

This readable description of the early orTh )paedic institutions of Germany and 
ranee is illustrated by several cuts of men, buddings, and apparatus. It deals chieflv 
nith the period when club feet and scoliosis were the only deformities treated. The 
eaflet furnishes chiefly a background for understanding the government organization 
or the care of the crippled in Germany. It is interesting reading and valuable histnrv. 

T/w Journal wishes to acknowledge the receipt of the following publications sent to 
the Editorial Department : 

-■^alos (I’alencia), II, Xiims. 16-18, 1935. 

Analos de Pediatria (Facultad de Medicina de F.arcelona', II, Xiims. ip, 193.",. 

Archivio di Chirurgia Infantile, I, Fasc. 4, 1935 

Cleveland Clinic Quarterly, II, Xo. 4, 1935. 

Current Medicine, II, Xo. 12, 1935. 

The Mississippi Doctor, XIII, Xo. 6, 1935. 


^Ertebr.\. Pl.vx.\-C.\lve. Halfdan Sundt. .Ic.'c i'l.irura. lycahiUunric:. LXXVI, 
501, 1935. 

The author reports a case which he ha.s observed for one year, and de-cribes a ca-' 
rom the literature which has just been followed up afti-r a lapse of eleven years. Flat- 
cning progressed in spite of a plaster jacket or boil rest. Only slight regene.nition of the 
'crtebral body was noted. The subject is thonmghlv tiiscus-ed and a critwal Mino v 
the literature is included.— IF. P. Blo int, M.D., Mihri-.h ■ . llT.r.o. . f... 

TlnEUKULOSE IX DEX Di.\rHYSEX nun l.^xgkx RoHr.E.NK.voriiKN i.Tiit" n-ii! •-> of t!.' 
Diaiihysis of the Long Bones'. Ragnar MagnU'-on. .Ir.'.? 

'’I. 93, 1935. 

Thirty cases of diaphyseal tuberculo-is in twenty-three jiitieat- are criti'-.dly 
.'■cd and the findings tabulated. They compn-- l.tt'' i'- r c. :.t. of tie- ca- - of !• 

tu H rculosis in the .lp(fci/.'( n A'li.'f' iii/t.'n-h.' over a j>-';;"d oi -;\ 'o .ir-. Tie ! -’ 

^ t'^igiiated as nietajiliyseal, jxTio-tcal. *'ou-. and o-»i-i!r.yi h'.r', but the d.-'u. 't r. .• 
'»'t always clear cut. The stati-tics in regard to the ! "'.d'.-,.!: . f f, -re f- h e 

' niur, in nine ca.sos; tibia, in eight: radiu-. in live; ttl:::i, in ' ir. l-.i uli, in thre ; 1 

humerus, i,, one. 

Metaphyseal lesions were usually a— 'c:at<sl with j -.t t -wapn vh -h : 
a \ed by early ojx'ration in four ca-e- and by c.e.-. r'...t;v. t.o ..tt. ;n ■ . 3': 

mptoins weu' obviously toxic in nature. Il-uly !•;> r;.t: -i -i t! . ■. 

'■'•idence of progn>vs of the lesion. 

'"i- XMii. Xo. 1 . j.xxv.vuv ircr. 


1 of -;\ V' .If-. Tie 
ray, ht; -. ieit the d 
e, ,,f f,,-i 

, in f-'ur. :iie;h,, in 
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Ki'kIi) niscs of pcrio.sh'.'il tuhrn'iilosi.s were Irc.-ilcd oonscrvafivoly. Five cases of 
oslcilis and scvcti nf nstonniyclitis complet'd (iu! list. .Sid)pom)stcaI rescclion was 
pt'iformi'd in lluconf (he latlcr eases, with safisfaclory legeix'iafion of hone from the 
peiios((Mim.- IF. /\ lUnuut, M.l)., Mihmnhr, lIVsrons!//. 

Xi.t’Uosis Cai’Itis I'd.mduis. Kurt Stenporl. Acht Orlhoji . Scdtidiunvicd, VI, 127, 1935. 

The elosed rediuM ion of sliiiped femoral ej)ij)liy.ses has led to necrosis of the head and 
oven l)ony ankylosis in so many eases in Swedish Iiosjjitals (hat tliis treatment is con- 
demned. Inste-id, foe (he mild ri'cent e.ases, the writcT stiKi;ests simj)Ie traction with 
internal rotation for three months, and (hen ernleh/'S for three months more. For the 
eases in which (here is eoiisider.ahle displ.aeement , ojM’rat ive correct ion is recommended. — 
n . /’. /I/onnt, M.l)., 1 1 It'd II l:ir, Wtxcoiisin. 


]3i;sTi:in' i:i.v zwjsoim'.n" II.\i>M/.\ itniinn.s u.vn nn.v o,s.s,\li:.v A.SKPT iscnEjV 


XnKitosr.N (.Are llallii\' Hiicidns and the A.sejjtic Hone X'ceroses Related?). S. 

RihhiiiK. .■\rlii Orlhop. Srnniliniirird, \’I, 13S, l!).'l."). 

In sii{)[>ort of (he theory th.at halln.v ritcidus is caused primarily hy aseptic hone 
necrosis, .a del.ailed study is m.ade of .n family of seventeen, who showed multiple bone 
lesions of the .aseptie-neerosis type. I'oiir of this numher Imd con(racturc.s of the great 
toe joint with suggestive roentg(aiogr.af)hie findings.— IF. P. Blount, M.D., Milwaukee, 
IFf.vcon.vfn. 


\'r.UTi;nu.v Fi,.\N’a C'.m.vi';. Xils Lindstrdm. Acln Orlhop. SenmUnovica, AT, 20S, 1935. 

A ease of true' vertebra plana of (’.afve is follow(>d for scn’cn years, after onset at the 
age of four years. 

The second lurnhar vertebra gradually became flat and dense during the first year. 
Tluai it gradually regcauaated to about thiaayfourlhs of its normal height and normal 
hone .structure. The ca.se .s.atisfie.s Caivc’s postulates; 

1, One v(a-tebra oidy is (lattcned; 

2. Tin? intervertebral spaces are intact ; 

2. There is even an increase in thickness of (he cartilage; 

•1. The vert(>hral rest yields a dense shadow on .\-ray; 

.5. Regeneration takes place. 

The writer is critical of the inclusion of several of the twentj’-four cases in the litera- 
ture which are classified as Ca I ve's disease. — IF. I\ Blount, M.D., Milwaukee, V'isconsin. 


El a’liATAMiENTO DEL I’lE HOT VAHO EQUiNO coKGENiTo (The Treatment of Congenital 
Inverted Club-Foot). Rarboza V'ianna. Cir. Orlop. \j Traumatol., Ill, 141, 1935. 
In this article. Dr. A'ianna gives the I’csults of a studj" of the principal causes o 
club-foot, including a review of the methods of treatment up to the present time, as \^el 
as those which are used by him in the Hospital San Francisco de Asis, in Rio de Janeiro. 

His treatment in general depends somewhat on tlie age of the individual, and is 
outlined as follows: (1) from birth to the age of three years, manual correction; (2) from 
three to eight years, surgical treatment of the soft parts; and (3) after eight jmars, suigi 
cal treatment according to the deformity of the tarsus. 

After discussing the various surgical methods, including those of Phelps, Kiiinisson, 
Ombrddanne, Farabeuf, Nove-Josserand, Alboe, etc.. Dr. Vianna describes his method 
treating bilateral congenital inverted club-foot by a single operation. If one of t re ur 
verted club feet shows greater deformity than the other, he performs the v edge-s ape 
dorsal tai'sectomy of Farabeuf, modified to apply to the individual case.^ On t re o e 
foot he performs a tarsectomy according to the method of Phelps and Kiimisson. c 
then introduces a bone wedge extracted from the tarsus of the other foot. In t ns v aj > 

the two operations can be done at the same time. i • i i i pen 

The author I'eports good results in eight of his own cases, one of r\ ric r ras 
followed up for three years. In one of the cases, the graft was eliminated wit ou a 
undue disturbance. 
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The other surgical methods are not eliminated from his hospital; this procedure is 
added to the list of operations which are employed. 


Evolution clixica de los injertos oseos i Chnical Evolution of Bone Graffs). .A.lberto 

Inclan. Cir. Orlop, y TraumatoL, III, 161, 1935. 

.After studying the clinical development of the bone graft in some hundreds of cases. 
Dr. Inclan gives his opinion with reference to f he total or partial vitality of the bone graft, 
stating that the fate of such a graft depends on the biological purposes for which it is 
used and where it is implanted. MTien the.'e pinposes have been accomplished, the 
graft as such disappears and is replaced by newly formed bone which varies in structure 
according to the physiological demands of s'atics and dmamics, governed by the laws of 
Wolff. He states that the bone graft must first become united to the bone and must keep 
its integritj' until the changes which result from its presence have been completely ac- 
complished. 

The author then presents a chnical and roentgenographic study of the development 
of bone grafts in cases of delayed union and pseudart hrosis of fractures, fLvation of tuber- 
culous joints, fusion of the spine, stabilization of joints, etc. From this study, the fol- 
lowing conclusions are drawn : 

1. AMien a bone graft is employed for fix.ttion of a fracture in a case of delayed 
union, the graft will disappear after union is complete. 

2. AATien a bone graft is used for fixation of a fracture and in order to fill the gap 
between the fragments, the graft changes in structure until it attains the size and shape 
necessarj' to compensate for the deficiency. 

3. If a bone graft is used for extra-articular arthrodesis of the joints, the integrity 
of the graft is indispensable and should be maintained until the lesion is healed. Pro- 
gression of the lesion iiithout protection of the bone graft may produce loss of integrity 
of the graft. 

4. AATien a bone graft is used for stabilizing dislocated or relaxed joints, the struc- 
ture will change according to the role which it is to play. If its purpose is not accom- 
plished, the graft will disappear either partly or entirely. 

0 . When a bone graft is employed with the object of replacing a large portion of 
bone, its fixation and osteotrophic action depends upon complete prr'.-rrvation of the 
graft until the newly formed bone takes on the normal structure, then the bone graft 
will disappear entirely. 


OciiRo.vosE uxD U.XFALL (Ochroiiosis and .Accident i. Otto Diebold. D- ut-r}., Zt rJ.r. f. 
Chir., CCXLV, C3, 1935. 

Oclironosis often leads to verj' marked joint change,', the ^o called chnndm'i' <ii— 
secans ochronotica. The intcn-crtebral discs, like the cartilages of the joint.' and nb-. 
contain dark pigment. They degenerate and become calcified, and an ankylo-mg pnte- 
ps.s takes place, which docs not lead to the formation of spurs and bony liridg- .'. Th- -e 
changes are different from those of hj^pcrtrophic arthritis. The involvennnt "f tie- 
skeleton represents the most severe type of ochmno'i'. / rr'o.'l, .<!.[)., /o-. ( i. .. 

loira. 


Storuxgk.v im Heilverk.xuf AsErri.'ciiER KxiE<;i;i.f:.vKori;i: wiovK.v mit t?. n on 
iXFEKTiosK Gruxdlage (Complications in the Po-ton ralivr Course o: ; 

.•Vrthrotomics of the Knee with and without an Inli-cti-iU' H.-i-i". Kari-Hi 
Magolcy. DciilfcJtc Zl.-^chr.f. CUr., CCXLV. H.'., I9.r. 

One hundred and twelve aseptic artlmitornie-. of the }.t.<-i- joint, j» .dorrr.'d d-:t 
a IH'riod of five years, are reviewed, with si>ecial n-ien tire t<> the pe oj> rn.i.-- r - . 

In two ca.'cs, thmmliophlohiti' of the '.-ipheiiou- v- u,- i^eurr"!. l.-.h p.'.- 
"ere young and the tbromlxi'is suti'ideil with re-t m i- d In !'■ ' r.-.w- bn : . 
developed and in two, sore throats. In seven r,a''-. tin .n- ua- ir.'n a- -t irr-.t-.' ...f. ■ ' i 
kiii'c joint. It seems that kiuH’S with h-ion' of the i.'ir. or r.-.rt .. .. e- • r- 
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fniliirc l(» prevent iniiseli> nlrnpliy ntifl eoiilnieliire. 'J'liesf! ennditioiiH arc duo to post- 
(ij)eia(ive (ixatinn in wldeli the wime alafe of tension is inaintainod over long periods. 
Minimal tone is tlie (il)jertive. I’osfoiH-ralive irritation of the joint results in further 
Iratima Jiiid indamnuitory resjjonse. 'f’liere is exei'ssive })osfo;)eralive strain. Tiiese 
eli.anges follow in se([Uenee jis ;i rule. Tin* afropliie inusele is ea.sih’ overstrained. 

'I'lie t lierai)y uioliiliz;ition tlirptmli aetive use of the .shortened mu.sele, strengthen- 
ing of the niuseles, and |)roteet ion of thee.vtreinity from overe.vertion. The mobilization 
is obtained by the ismiietrie eontraetion of the musele groups, — that is, diminution of 
tension is |)r(iduee(I by theaeti\'e work of the aid.'igonists, even if no visible motor effect 
n.-sults. (ir.'ided exercises are used to strengthen the muscles. The usual ph3'sical 
thenip.v .'igc'ufs .are also used. 'I’he e.vereises an* divided into two grotips, those with and 
those without a In.ad. 

'I'he author describe,- two tvpes of limj)- following oi)eralions on the knee, — that 
due to Imbit, and tlmt due to real joint di.s.nbilit^’. 'I'he dilTen'ntial diagnosis of these 
is diseti.v-ed. 

During fixation, exercise should prer'etif atrf)j)h\' of all the leg muscles e.xcept the 
vastus medi.'dis. Wnrimis exercises are descriliecl in the article. 

'I'he Ire.atment following openition on the menisci is discussed in detail. Heat 
and mas.sage are not giviui, as the.v increase the swelling and effusion. Those patients 
fn.'Jited with exercise alone were b.-iclc at work in one month. In those cases in which 
he.'it and ma.ssage were used, the p.'iticnts did not return to work for three months or 
longer. 

Hecauso of their n'current mature, eruciale-lig.amenf injuries are treated conserva- 
fivol.v. — .d/her/ IL Siiiitli, M.D., lotm ('ttij, loirtt. 
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BY FRAJsK D. DICKSOX, M.D., KANSAS CITY, MISSOURI 


Somewhat conflicting emotions fill my mind as I stand before you to 
speak as your retiring President. Needless to say, the deepest feeling is 
one of gratitude to you for the honor you have done me in selecting me 
for your fourth President, but there is as well a feeling of doubt as to just 
how successful my stewardship has been and some perplexity as to the 
form which my address to you should take. The American Academy of 
Orthopaedic Surgeons is a mere stripling compared to most national 
organizations with similar aims and purposes: it is in its swaddling clothes 
^ith its life all before it; it has but a suggestion of recorded history, and 
"’hat is to be vTitten in its record depends upon the course followed in the 
years to come. It would seem, then, that my address must be one of 
suggestion for the future rather than a review of past accomplishments. 
I realize that to give advice is often a thankless task and that he who 
Undertakes it is treading on dangerous ground. Therefore, I am not go- 
ing to give admee, but I shall simply place before you some of the ideas 
which have occurred to me during the past year on matters which would 
Seem to be important m charting out the course of the Academy on its 
Voyage into the future. 

The American Academy of Orthopaedic ."surgeons was organized vith 
u specific purpose in mind; according to the second article of our con.'ti- 
tution, tliis was: “To advance orthopaedic surgery in all its phases". 
This statement is decidedlv general in its implications .and minht v. 
be amplified into something more specific. I believe, then, that vithnu. 
attempting to catalonue the purposes of the Academy it miuht be ".'.ori!! 
"hile at this time to enumerate some of the aspiration> held by thn-'' m''--. 


interested in its organization. Among these aspimt inns were : t he b ' 
tion of an organization with nation-wide rcprcsenta.tion and. tia rr 
"ith nation-wide influence in establishing orthopaedic ^nrgcry o.i 


• Uwd at the .\nnual Mcetine of tiie .Vn'.cric-aii Aftidi-ay o' Ort 
tj'JUi.', Mif.couri, .taimary K!, lO.it'i. 
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pl.-mo of import ;m('o and dignity wliicli it doaorvcs; the elevation of the 
standards of education in orthopaedic surgery, both undergraduate and 
graduate; llie eneouragenieni of a s.vstenialic study of important ortho- 
paedic iiroI)Ienis; liu' promotion of a close relationship with general 
surgery, looking toward a freer exchange of information and ideas; and, 
finally, the establishment of an agency to serve as a competent source of 
advice and guidance on (piesfions of importance to the public. 

If this is a fair statement of the aims of the Academy, it is evident 
that it lias cho.^en a wide field of activity and that it must be prepared to 
as.sume considerable responsibility if these aims arc to be attained. Re- 
sponsibility of (his order can only be met by an organization whose 
membership is of excellent caliber, who.se policj" is simple and direct, 
who.se deliberations are .sound, and who.se actirdties are productive of re- 
sults which mean genuine advancement in our special branch of medicine. 
I\lay I then speak with yon for a while about .some of the things which 
seem imjiortant to me as having .some bearing on the canying out of this 
rather ambitious program? 

Addison has said: “Knowledge i.s, indeed, that which next to virtue 
truly and essentially raises one man above another.” Knowledge may 
be briefly defined as the aggregate of fact.s, trutlns, and principles acquired 
or retained by the mind. I stre.ss this word “knowledge ” because I be- 
lieve that it, with ethical standing, .should be the hallmark which entitles 
to fellowship in 1 his Academy. Baer wisely .said ; “Anatom}’’, physiology, 
pathology, physics, chemistry, and biology are the fundamental ingredi- 
ents which, properly mixed, form the science of medicine.” The science 
of medicine has two great divisions, — medicine and surgery; although 
closely related, still they are separate designs winch together make up the 
intricate pattern of medicine as a whole. Specialties are but sections of 
these designs and, taken by themseKes, mean nothing; they must fit into 
the pattern in their proper place. Orthopaedic surgery is probably the 
broadest and most comprehensi^'e of the special branches of medicine, 
since it wanders through the entire pattern, appearing now in the design 
of surgery and now in the design of medicine. The orthopaedic surgeon, 
then, must have not only information on but knowledge of both medicine 
and sui’gery. Steindler has aptly suggested that the proper title should 
be “orthopaedic physician”. The orthopaedic surgeon must have the 
training and ability to carry out complicated and extensive surgical pio- 
cedures; he must possess surgical judgment in diagnosis and treatment, 
and he must be equipped to meet surgical emergencies. He is required to 
understand pathological changes and physiological and chemical leac 
tions. He should be commrsant with medical therapeutics and be 
prepared to use his knowledge in the management of his cases. Finally, 
he must have a thorough understanding of function and the means avail- 
able for restoring function once the pathology has been removed or ovei 
come. This is indeed a wide field and one which demands the bioa es 
of medical training and deep, if not profound, knowledge. I believe t a 

THE JOURNAL OF BONE AND JOINT SURGEH1 



PRESIDENTIAL ADDRESS 


265 


one of the fundamental requirements for fellowsliip in this body should 
be that the candidate measure up to that standard of knowledge which it 
is necessart" that an orthopaedic surgeon possess: otheritise, the prestige 
of the Academ}' and, through it, that of orthopaedic surgerj' everA-Avhere 
will suffer and one of the important purposes of this Academy will be 
defeated. 

Although it mat' seem hke projecting ourselves into the distant fu- 
ture, a crossmg of the bridge before we come to it, I should like at this 
point to allude brieflj' to certain influences which are making themselves 
felt in orthopaedic practice and which seem likeh" to exercise an even 
more profound influence upon it in the future, and so upon the future 
position of this Academe* from the point of liew of its membership. Un- 
til the last decade, the orthopaedic surgeon was largely preoccupied with 
the care of physical defects of congenital origin or the result of accident 
or disease in children. During the last ten or fifteen years, an increas- 
ing!}" larger part of his time has been taken up with the treatment of 
traumatic and occupational injuries. This can only mean that ortho- 
paedic surgery today is gradually, perhaps rapidly, expanding its borders 
to include traumatic surger}'. This change is not surprising since ortho- 
paedic training engenders an attitude of mind and cultivates a familiar- 
ity vith the use of apparatus which well fit the orthopaedic surgeon to 
care for the serious and destructive injuries encountered in traumatic 
surgery. Attractive and lucrative as such practice may be, it cannot be 
pursued too completely or there is danger that we will lose our sense of 
proportion and cease to be orthopaedic surgeons and become traumatic 
surgeons. I would suggest to you, particularly to the younger men, that 
we must be first, last, and always orthopaedic surgeons: that the eflective 
relief of the physically handicapped is the real justification for nur exist- 
ence as a specialty: that we do not lose sight of the fact that it has been 
our training as orthopaedic surgeons which has been responsible for any 
proficiency which we may have in treating traumatic cases, nut the re- 
verse: and, finally, that a good traumatie surgeon docs not necessarily 
signify a capable orthopaedic surgeon. Sooner or later, our membcrshi[-» 
will have to make a decision as to what extent orthopaedic surgery and 
traumatic surgery can be mixed. We may perhaps be called upon to set 
up a dividing line and we should be giving some attention to this rpiestion 
in order that mature thought may insure a wise decision. 

Probably the most imiiortant single influence in determining tie- 
course which a medical student will follow after gradtiation is the cjuality 
of his undergraduate instruction. It woidd .'-eem. then, that th.e .Vce.detiiv 
should be deeply interested in the kind of orthojiaedic training whicli th* 
students of medicine are receiving to-<lay and whicli they an- to reC' i'. i’ 
>n the future. This ajtplios not only to tho-e who are aimitie tov. ;ir(i 
eventually taking up orthojiaedic surgen," a< thei.e life work, but abo 
all who intend to jiractise medicine. Xo rour>e in the meihi-;-! lairricu'uti. 
can be of greater service to tlu' jiriicti-ing jihy.-ician tha.n one wideh civ< •• 

' XVllI, xo. 2 , Al'Ull, 
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Iiiiu n workinji kiiowlcdui^ of (he orthopaedic prol)lcni,s, since they are of 
r(>l!itiv('ly frecpient occiirrcncc in gein-ral practice. The Academy has 
set. up as one of its napiirements for felhnvship that the candidate shall 
)iav(.' liad adeiiiiate f raining in orthof)aedic .surKory. What constitutes 
an adeiinale Iraiidiifr? Hitherto it has meant that the applicant has been 
assoeiat('d with a recognized ortliopaedic surgeon or has taken post- 
gi.idiMte woik fora pi'riod of time and has gained appro\’al by the quality 
of his work. Is this not perhaps a rather loose standard, since it by no 
means gi\-es .assuranee tluit th(> tr.aining has been well-rounded and 
eom])lefe enough to tit the individual to meet adequately all the demands 
which may lu' mad«‘ upon him? Should not the Academy ouiUnc a. course 
of poslgradiiatf* study along fle.xibh* lines which woidd be comprehensive 
miough to be acceptable as .adequate training, and require that those who 
oftia' postgraduati* courses or Induing follow this plan? The American 
Orthoiniedie Association h.as a Commit toe on Undergraduate Instruction 
in Orthojuiedie .Surgery whiidi has made a careful study of orthopaedic 
instruction and a ye.ar or two ago .sailjinitted a report. What has been 
accomjilislu'd toward initting into effect the recommendations of this 
Committee I am unable to say, but I question whether the acceptance of 
its projjo.sals has been wide-spread, (.’ertainly, if it is to carry out the 
.spirit of its stated purpose, this Academy should join acti^mlj^ with other 
interested bodies not oidy in plaiudng but also in putting into effect 
adequate orthoiniedic teaching; yet in our list of standing committees 
there is no Committee on Medical Education. This omission should 
be romedii'd and a strong and active committee be formed to deal with 
this imi)ortant subject. 

C’losely related to orthopaedic instruction in establishing a reasonable 
proficicnc}’’ in orthoiiaedic jiracticc is the need for some sort of standard 
for determining the fitness of the asj)irant desiring to practise orthopaedic 
surgci’y as a specialty. There has been established under proper author- 
ity the American Board of Orthopaedic Surgery, which has been granted 
the right to issue certificates of proficiency or approval. Is it not most 
desirable that all Fellows of the Academ 3^ should hold cei’tificates from this 
Board and that in the near future the requirements for fellowship should 
include such certification? Certainly, the Board should have the en- 
dorsement and support of the Academy, and such approval can be 
expressed only in this wa3^ 

I believe that the purpose most generall}'’ stressed in the discussions 
which led to the formation of the Academy was the part it might play in 
fostering the investigation of medical problems in the solution of which 
orthopaedic surgeons might be expected to provide leadership. It was 
felt that an active and wdde-spread membership would provide opportu- 
nities for collecting data on the results of treatment from many sources 
and that this material, when assembled and studied by committees of the 
Academy, would allow" important and helpful conclusions to be diawm 
which would be far more authoritative than the observations of individua 
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workers. That the Academy has made an e.xcellent- start in this direction 
is evidenced by the fact that this year s^miposia arranged by two com- 
mittees are appearmg as part of our program. There are, liowever, many 
avenues of investigation along which the Academy must press if it is to 
hold up its end in medical progress. For me to attempt to indicate the 
paths which such investigations should follow would be presumptuous. 
I would mereh* suggest a few which have occurred to me, such as an 
evaluation of the newer operations for stimulating or retarding bone 
growth, additional inquin,' into the operations on the sympathetic system 
for the relief of spasticity and to increase growth in paralyzed limbs, and 
a study of the endocrine system not only in relation to important bone 
conditions but as to the effects of endocrine imbalance on developmental 
and postiu'al problems in growing children. If these suggested lines of 
inquiry- and a host of others which will readily occur to you fall within the 
scope of the Committee for Scientific Research, I hope that this Commit- 
tee is active!}' engaged upon plans for forwarding them; if not, then I 
suggest that this Committee be enlarged so that it may do so, since help 
in arriving at. sound conclusions on newly suggested and incompletely 
tested facts should be one of the vital activities of this Academy. 

The relation which orthopaedic surger}' bears to general surgen,' is a 
very close one. Orthopaedic surger}* is a subdivision of general surgery 
and, no matter how strong and robust we may believe ourselves to be, we 
cannot divorce ourselves from general surgery, nor should we desire to do 
so. There should be the closest unity between the general surgeon and 
the orthopaedic surgeon and the freest interchange of ideas, since both 
are working for the same purpose, — restoring the ill and the disabled to 
health and usefulness. One of the wisest of those who have served the 
interests of orthopaedic surgery, the late Nathaniel .Mlison, con.-^tantly 
cautioned against orthopaedic surgen.' ’s isolating itself, since .«uch isolation 
inevitably leads to narrowness and loss of vitality and progressiveness. 
Let us keep our contacts with general surgery and even draw them clo-'er; 
it will help both the general surgeon and ourselves. The .\cadcmy has 
indicated an appreciation of the advantage of .=uch an alliance by provid- 
ing for Associate Members who need not be Simon-pure orthoj);u-dic 
surgeons. If judiciously chosen, the A.ssociate .Membership should be a 
very vital part of our .■\cadcmy. 

In these days of change, social upheaval, and very articulate demands 
for social security, there seems to be a growing desire hw some form of 
altered relationship between the medical profc-A-ion and its patients, th.'’' 
public. There has been a regrettable lack of interest <ii.^;)layed by ihf' 
individual members of the profession in this very irnjMirtant .and live stib- 
jeet, so that apparently the responsibility of shap'.nc th- many un-.a;ind 
and unworkable theories put forward for its .-olutiiu! itito s .n-.e •.v.vrkab!'- 
and responsible plan must devolve ni>on orcanir.’d mf-u'ca.l Rvlir-.. 'pb.- 
American Medical .Association and the state an.ti C 'ttnty m.f <iic..! ..•'>cirt;< *■ 


are becoming more and more alive 
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in shapiiifr I heso plans. 'Plio orthopaedic ease lias aspects which demand 
plans (liiTeriiig in (lelail at least from those which fit, the general run of 
medical and surgical cases and it would seem important, (hat our Com- 
mit tee on Legislation and Medical Mconomics be prepared to makeilsvoice 
hcaid in formulating these plans when (he opportunity presents itself. 
I'vven more important, however, is (he individual responsibility of the 
largo and wide-spread membership of (lie Academy to interest itself 
locally in bolli general medical economic planning and the particular 
planning whicli lias ( o do wit h ( he care of ( he pliysically liandicapped. In 
this way, ami in this way only, can the Academy fulfill its obligation to the 
public and jirovide that leadership wliich llie public lias a right to expect 
of us. 


Since I have wandered .so far afield and, contraiy to ni}'' stated inten- 
tions, have ventured to give what sounds suspiciously like advice, I will go 
all the way and mention before closing one other imprc.ssion which has 
been growing upon me in recent years, since it concerns a matter on which 
the Academy should take a definite position. I mean the tendency to- 
ward what might be termed (he mechanization of orthopaedic practice. 
One cannot but be impre.^sed by the bewildering array of splints, wires, 
pins, traction apparatus, and gadgets of all .sorts which have been rec- 
ommended or li.'n'c come into u.se in t he past few years for (he correction of 
deformity and reduction and .splinting of fractui-es. At the risk of being 
considered old-fashioned or reactionary, I must express the hope that this 
Academy will sec fit to take a position in its deliberations which will sug- 
gest a “breathing spell ” in the introduction of mechanical devices, so that 
wc niaj’’ allow our.seh'cs time to evaluate properly the place in orthopaedic 
practice of those already in use. This evergrowing increase in the use of 
mechanical cont i-iv.'inces and the dependence upon them seems to carrj’’ with 
it some very real dangers, — namely, the tendencj" to rely upon a mech- 
anism t o do the work for us instead of doing it ourselves; the fostering of a 
lack of exactness in clinical examination and of meticulous supervision, so 
important in the management of a case; the encouragement of a belief 
that mechanical devices can alter or hasten healing instead of merely, at 
the best, supplying a more eflicient mechanical support; and, finally, the 
likelihood that the inexperienced and insufficiently trained individual, by 
relying upon a mechanism to make up ivhat he himself lacks, may be en- 
couraged to undertake the treatment of conditions he is unfitted to care 
for. I would not be understood as undervaluing mechanical aids, many 
of which have been of the greatest service and are indispensable to effi- 
cient treatment, or of desiring to obstruct progress. I would merely warn 
against the too ready acceptance of every new device suggested until a 
careful study has shown that it is mechanically right and that its use is 
based on sound physiological principles. It would not be inconsistent ffir 
the Academy to take the position that it is incumbent upon those who 
seek to replace an accepted method of treatment by a mechanical device 
that they show that the method they propose wall greatly dimmish or 
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altogether prevent the failures of the method they seek to supplant. 
Stated in another wa3", we should require that their work be tested b\' 
results as well as theorj- and intentions before acceptance. 

This address has been prolonged far bej'ond the limits originalh' set 
and must be brought to an end. If I have been overinclined to impose 
upon j'ou mj^ personal "siews, it has been because there seemed no other 
wa}' to bring to j'our attention matters touching the future policj' of the 
Academj' which appear to be important, judged in the light of m\' experi- 
ence as 3’our President during the past j'ear. 

In closing, I should like to e.xpress to j'ou mj' conception of the posi- 
tion in which the Academ}'- finds itself after three 3’ears of activity* and 
verj' rapid growth. The American Academj’ of Orthopaedic Surgeons 
has been safelj" launched; it has started on what promises to be a most 
successful voj’age; its future is in j'our hands to do with it what j'ou will. 
A^Tiile its destinj' is be5’ond our powers to envision, there is no doubt in 
nij- mind that in the j'ears to come it will build up a record of service and 
usefulness commensurate with the high aspirations of those who con- 
ceived it, alwaj’s pro\'ided that it charts a true course, setting up as its 
beacons those honorable and unselfish precepts laid down almost fift\' 
years ago bj- that splendid group of men who founded the spccialtj' of 
orthopaedic surgerj'. 


'«'i. Win. NO. 2, Arnii. iro'. 



]n-:(’()xsTi?,u(’'rif)i\ of malunited 

FUArTlliKH ABOUT THE ANKLE JOINT * 
nr .r. 8. m.d., and ii. h. doyd, m.d., mhmimiis, Tennessee 

-Mjiltmioii followinir llir' tjsu-il hini.'jllfoljir frnctuvc (Pott’s t}i)c), or 
(lie triDDillcoIar fnicHirc dI’ I ho ankle ((’oil on's type), occurs not infre- 
cpu'Dlly, <A‘en in th(' liands of those <!Xp(!rienced in the treatment of these 
fraeinn’s, 1 he ankle is a weight-hearing? joint, hence oven minor dis- 
tiirhanees in tlie n'lnlion of the articular surfaces or distortion of the 
weiglit-heai'ing aligninimt ol the joint may pi-odiua; seriotis and persistent 
dysfunction. Alter these fractures hav(' become partially or completely 
united, further closed manipulation is nsuall}' inadcriuatc and may be 
disastrous. In consccpience, sonu' type of open operative reconstruction 
is r('Ciuir<'d for the relief of tin* disahilitj'. 

'J'lK're is litth' available material in the literature to guide one in the 
choice of opera! i\'e procedure to he emj)lo 3 'ed for the correction of the 
vnrious deformities. 'While each ca.se is an individual problem and no 
s('t rules can he ai)plied to any group, it was felt that a study of a series 
of these reconstruct ion oper.ations might load to more definite conclusions 
as to which jn'oeedures were most j)rnctical, and might indicate the t 3 'pe 
of reconstruction which has given the host funetional results in each group 
as a whole. 

The following re]mrt is based on a stud}’’ of some fifty operations of 
various tj'pcs for malunited fractures about the ankle. The procedures 
employed arc described and an attempt is made to estimate their value by 
the functional results obtained. A thorough knowledge of the anatoraj'^ 
of the ankle joint, including the relation of the articular surfaces to the 
ligamentous supports, is essential to the proper conception of the prob- 
lems involved in deciding on the type of reconstruction operation to be 
employed. The ligaments and bony structures which compose the ankle 
joint have been previously described in many articles; therefore, such a 
description will not be included in this study. It should be remembered, 
however, that, due to the ligamentous attachment between the lower end 
of the fibula and the astragalus, these two bones generally move as one 
in displacements following fractures about the ankle. The posterior 
tibiofibular ligament joins the lower end of the fibula to the posterior 
surface of the tibia; consequently, in fractures of the posterior margin 
of the tibia, the detached tibial fragment usually follows the fibula. 

There are three definite requirements which a reconstruction opera- 
tion must fulfill in order to preserve motion in the ankle : 

1. Restoration of the proper weight-bearing alignment of the leg as 

a whole; 

* Presented at the Annual Meeting of the American Orthopaedic Association, 
Philadelphia, Pennsylvania, June 7, 1935. 
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2. Restoration of the normal anatomical relationship between the 
articular surfaces of the tibia and the astragalus: 

3. Restoration of a satisfactor\' range of painless motion. 

E.xjjerience has shoMU that, if these requirements are not fulfilled, 

unsatisfactoiy functional results are obtained in a high percentage of 
cases. It is desirable in all cases, where possible, to preseiwe motion in 
the ankle joint and eveiy effort should be made to attain this end. A 
study of the end results in this series of reconstruction operations has 
shown that in certain t^TDes of malunited fractures, particularly the 
trimalleolar (Cotton's fracture), efforts to preserve motion in the ankle 
joint have resulted in poor function iti appro.vimateh" 75 per cent, of 
the cases. Consequentlj", a more radical tt'pe of reconstruction, such as 
a fusion of the ankle, should be considered as a primary procedure in 
the more severe tATtes of fractures or in cases of long standing. 

The combined operative and manipulative traumata should not be so 
e.x'cessive as to fracture the articular surfaces or to damage them so that 
traumatic arthritis is the inevitable end result. A stiff, painless ankle is 
much more serviceable than one with limited, painful motion. 

For convenience of description, these fractures have been divided 
into two groups: first, fractures of the internal and e.vternal malleoli, or 
the Pott’s tjqte of fracture; second, fractures of the internal and e.vtcrnal 
malleoli combined nith fractures of the posterior margin of the tibia, the 
trimalleolar or Cotton’s tj'pe of fracture. 


Poll’s Type of Fraclnre 


A stud}' of the results in this group has shown that the conservative 
tj'pes of reconstruction operations whicli preserve motion in the ankle 
joint have proved satisfactory in the majority of cases and should be used 
as the primary procedure in most cases. AMierc this type of oi)cration 
fails to correct the deformity, or where subsequent traumatie arthritis 
with persistent disability occurs, a fusion of the ankle should be employed 


as a secondary procedure. 

The simplest type of fracture at the ankle is the eversion fracture, 
involving the lower end of the fibula without fracture of the internal 
malleolus. Where lateral displacement occurs, the deltoid rnrament is. 
of necessity, partially or completely ruptured, which allows the .astraualu-' 
to be displaced laterally with the fibiilar fragment. Following reduction 
of the fracture, valgus deformity is not uncommon because the internal 
anchorage normallv afforded by the deltoid ligament ha-'' been lo-t. 

In this tvpe of fracture, where there is maluninn with v.alcu' li' — 
fortuity, the reconstruction is rel.atively simiile. An o'teotomy n; tie' 
fibula, followed by manipulation, will usually I'ffect a eorrectjun. <>rca- 
pionally, the space between the internal malleolu-; .atid the a-tracaiu- i' 
filled with scar tissue which must be excised b' tore tie* .a^tracalu-’ r.a;! i"- 
approximated to the internal malleolti'. It the auk'-- i' h'!d in th- 
corrected position by postojwnitive immobili.'atiou Mtfh'-i' titly louc for 


vou Win. NO. Aruii. 



Fig. 1-B 

Result after usual reconstruction operation, shoAving correction of the deformity 
by bimalleolar osteotom 5 ’^ and lengthening of the tendo achillis. Correction in these 
cases is facilitated by thorough mobilization of the external malleolus. 


!omplete and solid union to occur in the fibula, it is usually unnecessary 
;o repair the deltoid ligament. 

The second in this group is the bimalleolar fracture in which union 
las taken place with lateral and posterior displacement of the astragalus 
Fig. 1-A). The operative correction here depends on thorough mobiliza- 
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tion of the external malleolus to permit correction of the fibular shorten- 
ing and the external rotation of the lower fibular fragment. The pro- 



Fig. 2-A 

Eversion t\-pe of Pott’s fracture in which the tiihal fragment includes the whole 
lower end of the tibia, unit^ in valsus deformity. The relation of the joint surfaces 
is not disturbed. This is an ideal'tvpe of case for supramalleolar osteotomy. 



itg. 2-n 

Excellent anatomical and functioiud ri^ult hdlov. tx-f. n.tract'.fn by s 
ntalliMlar osteotomy. 


'OL. xvti:. xo. ; .wait, icj'’' 
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.1. s, AXi) fr. n. hovd 


(•('(Imc ;ill()\vs tli(‘ ;is(ni^;iliis lo inov/* forw.nrcl and to rotala medially, thus 
ivslorin.^ tlic normal relationship helween the articular surfaces of the 
astrapilns and the tibia. 'I'he increased len^dh of the fibula corrects the 
valtius deformity. An osteotomy of the internal malleolu.s should be 
done in those cjises where it is soliflly united in maljmsition. This 
osteotoj)iy is tloiii' preb-rably throufth the medial portion of the tibia, just 
.'ibo\'e th(’ old line of fr.aeture in the intern.al m.alleolus, as this site gives a 
bro.'ider oss(*ous surface for union. In e.ases where the fracture of the 
fibul.'i has oe(;urred two or more inches abo\'e the ankle joint, it is prefer- 
ai)le to do :in osteotomy throtigh the old fracture lino, which restores the 
normal tibnlar length at th<‘ site of the old fracture. This is possible in 
tin* re<'ent eases before' sear tissue luis organized. In cases of longer 
dur.'ition, such a procedure does not j)ermit .sufficient mobilization of the 
lower ('11(1 of th(' fibula. In these eases, an oblicpic osteotomj’’ of the 
fibula at th(' joint line idlows leiigth(*ning of the fibula and also sufficient 
mobilization to efl'i'ct correct ion of the deformity. In addition to the 
bimalleolar osli'otoiny, lengthening of the iendo achillis is necessary 
when tlu're is an ('(luiniis deformitj'. 

In fractures u-hieh have titiilcd with a vaigtis deformity, but in which 
(he normal relationship between the articular surfaces of the tibia and 
astragalus has not be('n materiall}' changed, a supramalleolar osteotomy 
may be (he operation of choice. Here an osteotomy of the tibia is done 


well above the joint line at the position which appears best suited to 
correct the angulation. A corresponding osteotomy of the fibula is 
performed at the desired level. The valgus deformity can then be cor- 
rected and the normal weight-bearing alignment of the foot and ankle 
can be restored without an extensive operation on the soft structures 
about the ankle joint ju'ojrer. Tlie execution of this procedure is much 
easier and possible damage to the articular surfaces of the ankle joint is 


obviated. 

Tlie supramalleolar osteotomy is the ideal operation to use in the 
j'are cases which Ashhurst has classified as type-tlireo eversion fractures, 
where, instead of the usual fracture of the internal malleolus, the fractal e 
line extends across the entire lower end of the tibia just above the joint 
surface (Fig. 2-A). In these cases, there is little disturbance in the rela- 
tionship between the articular surfaces of the ankle joint. The valgus 
deformity is due to angulation at the fracture site and is easily correcte 
by a suitable osteotomy at this point. The results in all cases of tns 
type have been excellent. (See Figure 2-B.). 

The supramalleolar osteotomy should be reserved for those cases m 
which the valgus deformity is associated with a relatively normal lea 
tionship between the articular surfaces of the tibia and astragalus, n 
order to avoid extensive surgery about the ankle joint proper, in one case 
of Pott’s fracture in this series, an effort was made to restore function ^ y 
simply correcting the valgus deformity and restoring the weight-beanng 
alignment by a supramalleolar osteotomy. The altered relationship 
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Fig. l-A 

Malimion of PottV fnicturc of Ions .‘^tandiiiK witli distortion of ilie joint surfaces 
and traumatic artliritis, rcsidtiiig in ncrsistcnt disability. Fusion of the ankle is 
indicated as a primary procedure in tin's type of case. 



Fig. 4-B 

Postoperative result of fusion by the posterior approach. 


between the articular surfaces of the astragalus and the tibia was isre 
garded. A very satisfactory correction of the weight-bearing alignmen 
of the leg as a whole was secured, but the joint remained painful and unc 
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tion vras not improved because of the persisting disturbance in the r.'la- 
tion of the joint surfaces. This case illustrates the fact that restoration 





27S 


.r. ,si’i:i:t) an'd n. n. novo 



I'lu. G-A 

'I'ypicjil trirnallcol.'ir fractiiro, with larjic posterior fniftinent, in wJiich posterior 
clisloeation of tlic astragalus reeurred during immobilization in a cast. In such a 
case, open reduction, with some means of internal fixation, is necessary to prevent 
further recurrence of tlie deformity .nnd a type of malunion which is difficult or 
impossible to reduce later. 



Fig. G-B 

Ten weeks after injury, showing result of open reduction and internal fi.xation. 
Normal function has been restored. 


of the proper relation of the articular surfaces is just as essential as cor 
rection of the weight-bearing alignment (Figs. 3-A and 3-B). 
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Colton’s Type of Fracture 

In tliis group of trimalleolar fractures, reduction is more difficult and 
it is harder to maintain the fragments in position at the time of the 
fracture; consequent!}', malunion occurs relatively more frequently. 
This is due to the fact that the support of the posterior malleolus, often 
including as much as one-half of the articular surface of the tibia, is 
displaced. This fragment is firmly attached b}' ligaments to the astrag- 



Fig. 7-A 


Satisfactorj- closed reduction of a tj-pical trimalleolar fracture, followed by recur- 
rence of deformity and malunion wth severe dysfunction. A reconstruction opera- 
tion was done at the end of one year. Extensive operative procedure was ncccssarj- 
to correct the deformity. 



I'm. 7-lt 


llostill five ye.ars after recnn-tnictien: ikfemv.ty o rn’Ctiy. a;. ! ;.t- v.:.:''-: 

in cixhI jxi'ition. The result wa.*: un-ati-facterv- l^-eau''' (■: < \t' i- <;• z' r.-.t;*. , 
arthritic chant's in the joint, ru-am ef the ankle w;.- .-.um* r r < f t:.- 
uiN'ihility. 
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!ihis nnd rxIcniMi in.-illcoliis. 'f’lms, in the dcfonnity tho throe move 
topcthor, j)()s(('ri()rly ;md npwnrd jis well :is Ijih'ndly. Wlioro as much as 
onc-lhird of ihc articularsiirfaoc is iiicliidod in the i)ostcrior fragment, the 
fool iiiiisl 1)(‘ placed in c(iiiinus lo secure reduction. Kfforls to pull the 
posterior fragments down hy strong dor.si flexion of the foot result only in 
posterior displacement of the astragalus and further upward displace- 
ment of Ihi’ posterior fragimuif. With the foot in a cast, in the position 
of (‘(iidniis, the recurrence of the posterioi’ riisplac(*menl of the astragalus 
is not infre(|neni. Hecaiise of this possibility, frefpicnt i)ostoperativc ex- 
aminations, by means of roentgenograms taken through the cast, arc neces- 
sary. If the deforirdly is found to li.avc recurred, a definite plan of action 
should be instituted in order to pn-vent malunion, the correction of 
which is extrenu'ly diflicull or impossible. If the recurrence of tho de- 
formity is disco\-cr<‘d in the first lhr<-c or four weeks after reduction, a 
satisf.aclory r<‘i)osition of llu* fragments may be obtained by open reduc- 
tion, using some me.ans of internal fixation to hold tlu' ])nsterior fragment 
in position, luirther .attempts at closed manipulation u.sually arc un- 
succ(‘s,sful in restoring the posterior fragment to proj)('r ])Osition. If,!)}' 
good fortune, proper redtietion is obtained, no further safeguard has been 


.added to prevent .a not Iff a- rcnim-nrr of the fleformity. Oj)en reduction, 
then, is indic.atefl when tlu' fractun* cjumot be satisfactorily reduced at 
the time of the origiti.al m.anipulation or when the deformity has recurred 
during immobili/'.ation. Some type of ititfuaial fixation, such as a nail or 
screw, should lx* used to hold tin* postf'rior fragfuent in its proper position. 


'riie rf'sults following this pl.an of (naitment have ])rovcd satisfactory- 
(Se(‘ h'igures ()-.\ .and (i-li.) It is time that in any individual case the 
fnigments may be rem.anipuhited and their ))osition maintained. Taken 
a.s :i class, howe\’er, fewf'r c;ises of nudunion will occur ifi this group of 
fractures if open reduction .and .some type’ of internal fixation arc used. 

When definitf; mahmion has of'curri'd in trimalleolar fractures, le 
cofi.slruction oijcratiotis which attfunj)! lo ])reservo motion in the an'C 
joint are always difficult- and frecpiently impossible. The difficut} 
depencks largely upon two f.actor.s: finst, the .size ol the posterior fragmen , 
second, the extefit of the organization of tfio scar tissue and the 
of osteoporosis of the bone. When the posterior fragment is sma an 
there is very little jmsterior disi)lacement of tho astragalus, the same 
operative princijrles which govern the treatment of Pott’s fractuics ma} 
be employed. In sueh a case, the displacement of the posterior 
can usually be corrected by the usual jrr’ocedures cmpIo 3 ’'ed to coiiec 
lateral displacement and external rotation. Iir cases where the pos 
fragment is small, there is enough of the articular surface of the ti m 


to insure the stability of the reduction. . g. 

In the typical trimallcolai* fracture with malunion, where 
terior fragment includes as much as one-third to one-half of 
surface of the tibia and where the astragalus is displaced posterm^r } 
reconstruction operation becomes mrtch more difficult. Correc ro 
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valgus and external rotation offers no more difficulty than in the usual 
Pott's fracture. The real difficulty is found in mobilizing the displaced 
posterior fragment and in bringing the astragalus forward to its normal 
position under the articular surface of the tibia. The firm organization 
of scar tissue and the contracture of the posterior capsule and the tendo 
achillis hold the astragalus firmly in its position of posterior displacement. 
Even after extensive loosening of the soft tissues and ligaments about the 
ankle joint, including incisions on the inner and outer sides of the ankle 
and lengthening of the tendo achillis. strenuous manipulation is nece.«saiA’ 
to push the astragalus forward. The combined dissection and manipula- 
tion procedures are often sufficient to damage the joint surfaces, resulting 
in traumatic arthritis which impairs future function, even though the 
deformity mat* be corrected. The following case illustrates such a result. 

The patient was first seen with an acute trimalleolar fracture wliicli Iiad I)ccn 
satisfactorily reduced, but in which the deformity had recurred durim: immobilization 
in a cast (Fig. 7-.A.). Because of other complicating injuries, further treatment of the 
fracture w.as impossible and malunion occurred, with slight upward displacement of tlie 
posterior fragment and posterior displacement of the astragalus. .A reconstruction opera- 
tion w.as done one year later, at which time the displacement of the astragalus was cor- 
rected and the posterior fragment was brought down into its normal po.'ition. where it 
was held until solid union took place. Pam. swelline. and durability in the ankle per- 
sisted. Further roentgenograms iFig. 7-B . five years after the reconstruction opera- 
tion, showed a good anatomical correction of all the deformities, but sufficient degenera- 
tive changes in the articular surfaces of tlie ankle joint to impair function seriously. 
Because of the persistent disability, a fusion of the ankle was advised at this time. 


In other cases wliere the difficulty of correction of the po.sterior di.s- 
Itlacemcnt of tlie astragalus i.s realized and every effort i.s made to aeeoni- 
plish it by wide e.xpo.sure of tlie joint and tliorougli e.xei.sion of the con- 
tracted scar tissue, combiued with the usual osteotomie.s of tlie malleoli, 
it is impossible to obtain a satisfactory operative correct ion of tlie de- 
formity, These incomplete con.<ervative operations have univimsally 
proved unsatisfactory. In consequence, when such difficulties are en- 
countered during the operati^'e procedures, it is Ix'tter to fii-e the ankle 
joint than to attempt to preserx'e ankle motion. 

Excessive manijiulativo force should be a\'oi(ied in attempting to 
overcome the deformity in these resi>tant case<. l urtlier crushing or 
fracturing of the joint surface.s may occur. I his ecjiecialiy true wii' ;-,- 
osteojiorosis is present. In T.f per cent, of the ca^e- oi thi< tyjie in the 
present series, conservative reconstruction ojieratioiis ri--'u!'<-d in .-uch 
j)oor function that fusion operations would oh\ion-!y have b’-m tie- 
better procedure. 

tfne c.ase in this serii’s wa*-' p.'irticulariy in~tructjve, .a- jt ji<it only 


showed till' difficulties and danger.- which acconij'any th'- 
tive reconstruction operation, but it al-o -ugg’-t'd t!i" 
coming these difficulties. 



In this case there wn- .1 iiv.'.unite ! tr.r-.-.h'' ’ ir 1 
terinr doformitv. Mivie^ite n-te p'- - 


M'l. will. ,vo vriiii 



2S2 


,1. S. R!*Ki;i) AN'I) II, B, BOYD 



I'h;. S-A 

'I’ritimllooliir frnctiiro with tnnltiiiioti 
of iiitif nionflis' (hiration. Moderate 
osteojiorosiri was prcsetit. 

operation was attempted. Groat difli- 
culty was exporieneed in trying to mo- 
i)ihV.c tlic posterior malloolvis and to ImuK 
the a.strasaliis forward to its nonnai posi- 
tion. Only moderate manipulative force 
wa.s used, Init this resulted in crushing 


Fig. S-B 

Condition inuncdintcB' following re- 
construction operation. After bimal- 
leolar osteotomy, lengthening of the 
tendo acliillis, and freeing of the soft 
tissuc.s, considerable manipulative 
force was still necessary to correct the 
deformity. This resulted in crushing and 
comminution of the remaining articular 
surface of the tibia. The functional 
result was poor at the end of one year. 

1 comminution of the remaining .articu- 


lar surface of the tibia. Both tlic lateral and i)osterior deformities were finall}' corrected 



Fig. 8-C 

Condition five years after reconstruction operation: spontaneous fusion in good 
position, followed by a good functional result. 
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Fig. 9-A 

Malunion of trimalleolar fracture, with inability of the patient to walk on the 
foot at the end of eight months. 



Fti: '.‘-It 


llesult followinc priiiuin.’ fii-yn <'f tli'- ar.*..-’ . y' t' ‘-.'.i-'.-.-t. ra’ 
com-ction <>f the (ii iomuty ami p“''.i fur'tj r..-;! n ^ j • f 

frartiin' in whicli pnneiry fu-a n I'f tl:'' r.r.ki- :: 


vou Will. .\t». Aritii. 




.1. s. AM) n. u. hoyd 


!Ui( Hit' frat’-ttiro uiiifrd in iiliKirtiionl, Pain and disibilily persisted 

and (In. pa(i(-nt was usin« erntohos at the ,mkI „f » year, at which time she disappeared 
from oltsorvafton. At the end of four years, she returned, slatitiK fliat tier ankle gave 
tier very little pain and that she hafi e.veellent function. Roentgenograms revealed a 
spontaneous fusion of thi' ankle in good position. An o.vamination of the foot showed 
the development of excellent eompens.afory motion in the midtarsal and subastragalar 
joints. 

Ilcri' naliii/’ luui iDtrrvrtK'd aiirl h.'ui pro\'icl(;d a solution which 
.should 1)0 a guide lo fho .surgoori in the Iroatinont of similar cases. (See 
h'iguro.s S-A, 8-13, and 8-(’.) 


rt'.sio.v OP rtiK axklk 

I'j.vporionce has shown that for conditions other tlian malimited 
fractures, such as luhi'rculosis, fusion of the tinkle has given good func- 
tional results. 'I'lic s’lnic results may ho obtained by this method in the 
trotituK'Ut of niiilunitcd frtictun's in which conservative procedures have 
failed or in those cases in which exporieneo has shown that a high per- 
etmtago of poor results follows consm'vativc reconstruction. 

A study of the mid results in the two groups of cases described has 
led to definiti' conclusions regtirding the indications for primary fusion 
of the ankle rather than nttmnpt.s at conservative reconstruction, 

I'lision of the ankh' is indicated as a primary procedure in the follow- 
ing iypos of ca.sos; 

1. Pott’s fractures, with or without deformity, in which the roent- 
genograms demonstrate definite arthritic changes, with roughening or 
distortion of the joint surfaces, resulting in persistent pain and disability. 

2. Malunited trimalleolar fractures of Jong duration, with posterior 
dislocation of the astragalus and upward displacement of the posterior 
malleolus. 

3. Cases in which, during tlie course of attempted conservative 
reconstruction for anj'’ of the types of malimion, it is found that the 
deformity cannot be corrected, or that such extensive operative procedures 
are necessary or such excessive manipulative force is required that subse- 
quent degenerative changes in the ankle joint appear inevitable. 

4. Rare cases of malimion following fracture of the anterior lip of 
the tibia and forward displacement of the astragalus. 


Operative Technique 

Fusion of the ankle may be accomplished through either the anteiior 
or posterior approach. A fusion by the postez’ior route was oiigina y 
designed as an extra-articular procedure to be employed in such ^ 
tions as tuberculosis. In fusion by the posterior approach, the ten o 
achillis is divided and the back of the ankle joint is exposed. The pos 
terior surface of the tibia is denuded and an arthrodesis of the subastrag 
alar joint is done. Bone chips are then turned up from the os calcis an 
down from the tibia to bridge completely the denuded area between ic 

os calcis and the tibia. 
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In fusion by the anterior route, the joint is exposed bj' an incision 
over the anterior surface of the ankle, just lateral to the extensor tendons. 
The anterior surface of the joint is thoroughly exposed, giving a clear 
■^iew of both internal and external malleoli. The astragalus and the tibia 
are denuded of articular cartilage and sufficient bone is removed to prortde 
an unobstructed rtew of the entire ankle joint. Wlien present, lateral 
deformity is corrected bj^ osteotomy of the fibula and mobilization of the 
external malleolus. If necessarj*, the tendo achillis is lengthened to 
correct the equinus deformit 3 ’'. If difficultj^ is still encountered in bring- 
ing the astragalus forward to its proper position, further dissection of the 
soft tissues, often including division of the posterior capsule, is done. 
The articular cartilage is next removed from the internal and external 
malleoli. The astragalus is then brought into position, correcting both 
the posterior and lateral deformity'. A graft, two and five-tenths bj* 
five centimeters, including the entire thickness of the cortex, is next re- 
moved from the anterior surface of the tibia. This graft is dropped down 
across the joint and countersunk into the neck of the astragalus. The 
leg is immobilized in a plaster cast, ■Rith the foot in the position of slight 
equinus without inversion or eversion. It is felt that slight equinus is 
desirable, particularlj’’ in women, to allow for the heel of the shoe. 

Fusion b}’’ the anterior route has certain distinct advantages over 
that bj' the posterior approach. The anterior approach permits a \rtder 
exposure of the important structures in the operative field and gives a 
clearer rtew of the joint after correction has been obtained. It allows a 
complete denudation of the joint surfaces and facilitates the removal of 
sufficient bone from the tibia and the astragalus to correct the posterior 
displacement. It does not sacrifice motion in the subastragalar joint. 
I\*lien the astragalotibial joint is fused, the compensatorj' motion afforded 
b}' the subastragalar joint is extremch* useful in permitting sufficient 
lateral mobilitj’ to enable the patient to walk over rough ground. The 
anterior approach has the disadvantage of requiring a second incision 
when lengthening of the tendo achillis is neccssan,'. 

Clinical Applicalion 

Primarj' fusion of the ankle w.as considered to be indicated and was 
performed in eight cases of this series. It was advised as a secondarv 
procedure in five cases in which the results were unsatisfacton,' follonine 
tile more conservative tj'pe of reconstruction operation. The results 
following fusion of tlic ankle for malunion h.avc been most gratifrtng. 
The patients have complained of some difficulty in walking over rougli 
ground, especially those whose ankles were fused by the posterior ap- 
proacii; otherwise, the joints have satisfactorily withstood the functional 
demands of ordinary' use. 


CONCLUSIONS 

1. Tile majority of maUmited Potts fractures can be satisfactorily 


vou XVlU. NO. ATlllL 
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(.■oiT(H‘U*(l by coiiscrvat i^•(' opt'ivitioiis which 
joint. 


jimscrvc motion in the ankle 


2. In .'icnic ( I'im.'illcolar frnrltn-cs (( '<>( ton's tyix;), an open operation 
shonhl h(' doin' wln'ii it is impossil»lo to .‘^(>{■n^o sat i.sfaclory position at the 
original inaniinilat ion or when I he (h'formity reenrs during immobilization. 
In performing sucli an operation, it is preferable to nsc some type of 
internal fi.vation for the posterifn* fragment. 

d. In cases of m.’dnnion following trimalleolar fractures of the more 
sev('re types or of long dur.alion, conserv.ativc reconstruction operations 
result in a high percentage of poor functional results. 

‘J . I'usion of I he ankle is indicated as a primaiy procedure in certain 
types of malunion where cxperiimce has .shown that conservative recon- 
structions are unsatisfactory. 

o. Fusion of the ankii' is indicated as a socondaiy procedure in 
those cases of nudunion where a more conservative type of reconstruction 


li.'is failed. 
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PROGNOSIS AND TREATMENT OF TUBERCULOSIS 
OF THE BONES OF THE FOOT 


BY LEO J. MILTXER, M.D,, AXD H. C. FANG, M.D., PEIPIXG, CHINA 

From the Division of Orthopaedic S Department of Surgery, 

Peiping Union Mrdi'd College 


The prognosis and treatment of tnlx'rculosis of the bones of the foot, 
as -well as of tuberculosis of other purrs of the skeleton, are governed 
largely by three factors: the age of the patient, the tj-pe and duration of 
the disease, and the social status of the patient. 

In childhood, it is generally conceded that the prognosis is favorable 
with conservative treatment if such treatment is carried out consistently 
and proper attention is given to the usual hygienic measures, special 
emphasis being placed on heliotherapy and immobilization. Occasion- 
ally, minor operations — such as the laying open of a sinus or the excava- 
tion of an isolated focus m a single bone — are justified, but radical pro- 
cedures — such as the removal of one or more tarsal bones or the amputation 
of the extremity — are rarely called for, except in the most advanced 
cases. Humphries and Durham reported the end results of conservative 
treatment in twenty-nine patients whose ages averaged five and one-half 
5’ears at the beginning of treatment. The average duration of treatment 
was four and one-sixth years. Twentj'-three patients ^^cro cured, 
fifteen obtained full function and eight, partial function. 

In 1910, Sever published the results of a study of the case.s of tuber- 
culosis of the ankle joint and foot seen at the Children s Hospital, Boston, 
from 1S6S to 1910. He concluded that in children conservative treatment 
is better than operative treatment, since it causes less sccondaiA joint 
involvement and other spread of the disease and results in more satisfac- 
tory healing and a greater degree of function of the joints, litzsiininons 
studied the subsequent cases (1910-1920) at the same institution and 
arrived at similar conclusions. 

Rollier and Lo Grasso treated both children and adults conseri. a- 
tivcly and obtained an ultimate cure in 90 per cent, of th'- case-. 1 liri “- 
fourths of these patients acquired normal function and the retnaind'-r. 


partial function. 

Most reports of adult patients show conqiaratively po,,r n -ults from 
conservative treatment. Jones, Murphy, llibbs, Braek. tt. G.e:-.-:-:!. 
GcLst, and many others have advocated, partimla.rly in .Fi-riy indivi(iu.;!-. 
early fusion of the involved joints, exci-ion of the tuberctilm;- ti—m. . r 
arthrectomy. McGavin, Cott<ni, t hiari. and t ahe a.^o < 
on surgical treatment in adtilts. l or the e.arh (a-'-', thi-\ re'e::':;.' 
extensive tarscctomy and for th.' advatie-.i ea- -. atatmtati..;!. 
authors condemn simple enrettace. coni* no.i!;c i...,t.^ .• 

dise.ased tissue is not rvinovtal. h.ealthy a.n-a' a.ri-op .e-i.e. 'ar,;' •••.. 
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iMcO.-iviii niakcK an pxaa'plion hy arlvocatiiiK ourotlagc for localized 
loaiona of tlio aniallor laraal hones sitrli as <lio (aihoici and scaphoid. 

In the .selection of a method of treatment, in individual cases, the 
social status of the patiejit should he considered carefully. This is espe- 
cially true in countries such as China where aj)proximatcly 00 per cent, of 
tlui ])atienls aie to() jioor to afford long jicriods of conservative manage- 
ment and where, through diflieidties imposed l)y the distance of the 
patients’ hojnes from a hosf)ital and laelc of education, the disease is likely 
to he far advanced before treatment i.s sought. In a high percentage of 
o\ir cases, wlum the patiimts presented themselves for treatment, the feet 
showed marked swadling, infiltration of the soft ti.ssucs, and draining 
sinuses. jMany of these patumts were malnourished and show'cd active 
tuhereulosis in oilier p.arfs of the body. Therefore, radical operations, 
Iiarlicularly amjmlation, w<'re frerjuentl 3 ' required. Often amputation 
was o.alled for simpl}' hecau.se it was neee.s.saiy that the patient be returned 
to work at tlu' earlii'st jiossihle time, whereas more conservative surgical 
management would otiu'rwi.se have been clearly indicated. 

'I’here are two main typos of tuberculous disease of the foot, each 
having certain eharacteristic.s which are determined b}' the reaction of the 
ti.ssue in which the infection i.s located. If the local lesion begins in the 
.synovial tissue or surrounding soft ti.ssue, the infection is liable to spread 
widelj' by direct extension through .several of the joints. This is the 
infiltrating type which graduall}' involves one or more of the bones and 


presents earlj^ the clinical .s^miptoms and signs of inflammation, such as 
pain, tenderness, local heat, and .swelling. When the lesion starts in the 
central portion of one of the bones, the patient maj’- complain only of a 
dull aching imin for several weeks or even several months. If untreated, 
this latter t 3 q)c of lesion extends graduall 3 ’' through the cortex to involve 
the proximal joints and bones. Wlien the cortex has been perforated, the 
disease may assume t he clinical nature of the infiltrating or synovial type. 

The following statistics and comments are concerned chiefly with the 
results of surgical treatment in a wide variety of tuberculous lesions of the 
foot. Most of the lesions w'cre relatively wmll advanced before the pa- 
tients came to seek relief and, therefore, our results should be evaluated 
separately from those of clinics in other countries w^here the social condi- 
tions are better and wiiere the disease is no longer as severe in its manifes- 
tations or as prevalent as it is izi China. In practically all of our cases 
there wmre indications for early surgical treatment, particularly amputa- 
tion. Howmver, by means of radical excision of the diseased soft tissue 
and bone, we were able to eradicate the local disease and to sa^m a usefu 
portion of the foot in 20 per cent, of these cases. In this report, we wis 
particularly to emphasize the indications for the latter procedure. 


STATISTICS OF TREATMENT 

From 1920 to 1934, 147 cases of tuberculosis of the bones of the foot 
were examined in the Peiping Union Medical College Hospital. c iv 
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TABLE I 


Distribution of Cases According to Age Groups 


Age Group 

Males 

Females 

No. of Cases 

Per Cent. 

Xo. of Cases 

Per Cent. 

1-5 

2 

2.2 

0 



3 

3.3 

9 

15. S 


26 

2S.9 

26 

45.6 


50 

55.6 

12 

21.1 

30-40 

5 

5.6 

S 


40-50 

2 i 

2.2 

2 

3.5 

50-60 

2 

2.2 

0 


Total 

90 

100.0 

57 

100.0 


treatment was instituted in 129 of these cases. Of the eighteen untreated 
cases, there were; eight in which treatment was not instituted because of 
a very advanced or terminal stage of associated pulmonan.- tuberculosis; 
seven in which treatment was refused bj' the patient; one in which death 

TABLE II 


Occurrence of Tuberculosis in Bones of the Foot 


Bone 

Single Lesions 

Multiple Le 

sions 

Sincic and Multiple 
Lesions Combined 

Involved 

Freguenaj of 
Involvement 

Per 

Cent. 

1 

Fregiicncy of. 
Involvement 

1 

Per 

Cent. 

Fregncnrit rf 
Itivoh'oment 

1 

Per 

CerJ. 

Calcancum 

23 

41.9 

30 ! 

9.9 

59 

14.1 

Astragalus 

S 

14.6 

42 i 

11.0 

.50 

12 0 

Metatarsal 1 

12 

21.9 

33 j 

9.1 

-?5 

10. S 

Cuneiform 2 

2 

3.6 

34 i 

9.4 

30 

S.G 

Scaphoid 

0 

0.0 

34 j 

9.4 

34 

S.l 

Cuneiform 1 

1 

l.S 

32 

S S 

33 

7 9 

Cuboid 

2 

3.6 

2S ! 

7 0 

30 

7 2 

Cuneiform 3 

0 

0.0 

30 

S 3 

30 

7 2 

Metatars,al 2 

1 

l.S 

21 i 

5 S 

tyn 

5 3 

Metatarsal 4 

1 

1 .S 

20 1 

5~5 ' 

21 

5 0 

Metatarsal 5 

0 

0.0 

1 

s 

21 

.5 0 

Metatars.al 3 

0 

0.0 

IS ; 

4.9 

IS 

4 3 

Plualanx 1 

2 

3.6 

12 : 

3 3 

14 

4 

Phalanx 2 

2 

3.0 

2 

0.0 

4 

0 9 

Phalanx 5 

1 

1 S 

0 

0 0 

1 

n 2 

Phalanx 3 and 4 

0 

0.0 

0 

0 0 

0 

n n 

Total 

55 

(53 ' 

100.0 

3»V5 

.o; c'.-' 

!(>■) 0 

4:s 

I ?T ■ 

0 


VOL. xvin. xo. 2. Aruii. 
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TAOLE HI 

DniATio.v or Dimiiasi: iit:roni: Foicmation oi- Dhaixin'o 

SiNt?si:s 


DiinUioii ill Moiilh^ 

No, of Palianf.s 

OH 

:u 

I-I 

4n 

■1~7 

9.T 

7-10 

n 

H)-i:i 

11 

Kl-in 

0 

IU-'J2 

0 


0 

2.j-'2R 

1 

2s-:u 

1 

:n-:M 

0 ■ 

;m-.'17 

0 

.'17-10 

2 

•10-72 

2 


Total 

127 


occurred before odnii^xioji of tlic p.'itieni for treatment; and two in which 
tuberculous lesions of the toes healed spontaneously. 

The diagnosis was confirmed by microscopic examination in 124 cases 
(S4.3 per cent.). In the remaining twenty-three cases (15,6 per cent.), 
pathological specimens were not obtained, but the clinical diagnosis was 
made possible on the basis of: (1) a typical clinical course; (2) characteris- 
tic findings in the roentgenograms; and (3) evidence of tuberculous lesions 
in other parts of the body. 

As shown in Table I, the disease was slightly more prevalent among 
the males than among the females, the ratio being 1.6 to 1.0. Also, 
the disease was more prevalent between the ages of ten and forty jmars. 
More than half of the cases among the males occurred within the third 
decade; among the females, approximately one-half of the cases occuned 
in the second decade of life. 

In Table II, the cases are divided into two groups. The first gioup 
of fifty-three patients (36.0 per cent.) had isolated lesions of a single bone, 
and the second group of ninety-four patients (64.0 per cent.) had multip e 
lesions of two or more bones. In the first group, two patients showe 
lesions in both the right and left calcaneum, making a total of fifty- ve 


instances of involvement of a single bone. . 

In a study of the relative frequency of involvement of the bones o m 
foot, it may be noted that the disease occurred more frequently in 6 
calcaneum, astragalus, first metatarsal, scaphoid, and the first and 
cuneiform bones. These bones are of first importance in tiansmi i 
weight from the tibia to the arches of the foot and, therefore, we e le 
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that the relative preponderance of lesions in these bones is a strong point 
in favor of the contention that tramna predisposes to the development of 
tuberculosis. 

Out of a total of 147 patients, 127 (86.3 per cent.) showed draining 
sinuses. The sinuses developed usuallA' during the first eight months 
after the onset of the first sjTnptoms (Table III). ^Most of the patients 
came to the hospital for treatment soon after rupture of the abscess. In 
China, local needling and poultices are used commonly for all tj'pes of 
pain and mflammation, and therein probablj' lies the e.vplanation for the 
relativeh’ high incidence of sinus formation. 

One or more associated lesions of active tuberculosis were found in 
65 per cent, of the cases. The lungs were involved in 51 per cent. : the 
glands, in 17.8 per cent.; other bones, in 22.2 per cent.; and the intestines, 
the skin, and other tissues, in 11.1 per cent. These figures add emphasis 
to the fact that bone and joint tuberculosis is a secondary' manifestation 
of a general disease in which the priniarj" focus lies elsewhere. In this 
Clinic, from a careful study of the roentgenograms of the lungs of 100 
patients with bone and joint tuberculosis (including various bones and 
joints), ]Meng and Chen found intrathoracic tuberculous lesions of varjnng 
degree in 78 per cent, of the cases. Under the term “intrathoracic lesions 
of varjing degree”, they included not only active parenchjnnatous lesions, 
but also all chronic and healed lesions of the lungs and tracheobronchial 

T.\BLE IV 

.\N.\LYSIS of RESm-TS of TnE.\TMENT 

j I Rcsxilts 
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i 

Type of Treatment i 
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1 

Xo. 
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' Poor 
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Conservative treatment alone, 
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10 
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21 

17 
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I'rc. 1 

Ilhistnitioii .‘'•iKivviiiK linos (if oxoision of bones: A or 
Ji used for ootnploto, or jini tinl removal of the os calcis: 
and D and C, for reinovid of tlie fifth metatarsal or the 
fourth and fifth metafarsais. 


lymph gl.-ntd.s. In Ihrir fi:rott|) of 100 pnliciils, active parcncliymatous 
lesions "wa'i't' fomul in -17 pei' cent, of the etises. 

In ial)l(' 1 \ , tli(‘ resnils of treatment are classified as (o]\o\ys: good, 
indicating local enn'; /«/V, meatiing iippiuvni or almost complete local 
cure; poor, signifying no imi)rovemen(, or progressive destruction of bone 
or dissmninat ion of the fnhercnlons process; and f/itc,slionahlc, indicating 
nndet ('rmined eonelnsions heeanse {)f inconijilete follow-nj). 

Only four of tin* p.atients from one to sixteen years of age and only 
oiH' of the ('ighty-t hree {»atients aged sixteen or more 3X'ars received 
eonserval ive t rent iinmi alone. Tn t he rem.ainder of both groups, operative 

treatment was indi- 
cated because of the 
I)ooi‘ social or economic 
cotiditions and because 
of Die advanced stage 
of the local disease. 

The operative 
treatment of both the 
3'oung and the adult 
jratients ^Yas essentially 
the same. In an at- 
tempt to find the best 
method of ojx'rative attach njmn this disease, various procedures were 
used. 

1 . CurctUujc: Exp(*rience with the curetting operation was extremely 
discouraging, since most of the patients treated in this manner developed 
persistei\t draiiriug sinuses and the disease continued to progress locall3^ 
1 'hi.s was found to occur not onl3’’ in the isolated lesions, but also in the 
more* extensive lesions of several bones. (’onsequcntl3'’, after trial in 
fort3'--thi'ee cases, the method was abandoned. 

2 . Excision: Our attention was directed to the excision procedure by 
the results which were being obtained b3’’ Dr. Van Allen and his coworlcers* 
in the treatment of tubei'culosis of the rib. The3'’ excised the diseased 
ribs, the surrounding periosteum, and all involved soft tissues (including 
the sinus tracts, together with a margin of health3'' tissue). The tissues 

ivorc excised in much 
the same manner as 
would have been done 
in the case of a neo- 
plasm, and, when the 
excision was complete, 
recuri’ence ivas not 
Fig. 2 seen. The same princi- 

Line A shows plane of excision for tuberculosis of the pjgg of treatment were 
first metatarsal. Similarly, both the first and second twenty- 

metatarsals and toes may be removed. ^ 



* Unpublished work. 
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t-ft'o cases of tuberculosis of the foot. In the cases -nith involvement of t li- 
toes alone, amputation vas requmed and, in cases of involvement of tin 
metatarsal or tarsal bones, complete excision of all of the area was ueces- 
sary, even at the expense of removal of one-fourth or even one-half or 
more of the soft and bony structures of the foot. 

In Figures 1, 2, 3, and 4 are sketched the various lines of excision as 
thej^ concern the bones. Following the excision procedure in the patients 
irith external sinuses, the wounds were closed in the usual manner. In the 
patients with draining sinuses and secondar}’ infections, the raw surfaces 
of the wounds were covered with iodoform gauze and plaster-of-Paris 
casts were applied. Aftersever- 
/•/ al daj’s, openings were made in 

casts, the iodoform packs 
were removed, and the sinfaces 
( I ^ of the granulation tissues were f, 

. treated with Dakin’s solution. Sj ^ 

As soon as the grannlation tis- 

sue appeared healthy, Reverdin \rj ,' tf’j *i 

or Thiersch skin grafts were ~1 B 

1 applied. If the wound con- — if.' ^ / 

a f to drain or to show evi- q — ' 

iJ i 3 If I Ik further tuberculous Ilf 

I infection, anothcre.xcisionopcr- (v/f'l llj 

ation was performed. In sever- 

vij 1/ fy Visf cases, this procedure was 

ff lA ^ Lm repeated at intervals until a /j ) 3 j..aj 

^ ^ lu tiealthj' surface was obtained ^ /T ) y 

^ W ^ for grafting. It is not iiossible ^ ^ 

Fig. 3 to describe in detail the tech- ^ ^ ^ 

B and .1 repre- nique used in the individual 
sent tlie lincx; nf ov • • ii Di.'icniinniatir' rrprrsfn- 

cision for Uninf.; every conceivable f .(.piinc^of exoi-.n 


^ • / 1 1 I 


n 4 


" « t? V 


Fig. 3 

B and .-1 repre- 
sent tlie lines of ex- 
cision for isolated 

lesions of the inter- form of involvement of iione nscii in tn!)errn!o--:« of the 
n.al cuneifnrni o.wl ... r i r anterior tarsal iHines ::itter 

cuiioid l,oncs Por^ P'hen. Tiie rereetion nray 

‘ions of the sur- encountered. Briefly, the exci- inr'.udeonlyCinnarfsjo-.n! 

lwnes*arf ."im'^x- method consisted of one or ‘ 

fised, leaving a more o]icrations until we felt 

healing. satisfied that all of the tuberculous tissue w;i- r-- 
moved, — jiroccdures which ilemandetl slow anil care- 
ful dissection of the soft tissues, with attom]its to pre-erve tie- 
nerve supply. Technically, the e.xcisioti ojieration i- not particularly 
difficult. General anaesthesia is rarely nece^ — ary (’xcept in I'lnluri'n. 
The danger of dissemination of tuberculosis i- slight, and tfi.- v, .e,;;. 
tisually heal per priiitum or may be grafted with ^kiti aftiT tvo to 
"eeks. A jiatient with tuberculosis of the foot and withoitt a--o i;;:. , 
tuberculous lesions, once considered an iuvtdits. may oft< :; .-.gain b- a 
Useful member of .societv in a few week-’ time. Wle-n. r.--..,-;;!*.. t. 


form of involvement of bone 
and soft tissue of the foot was 
encountered. Briefly, the exci- 


'ou Will. NO, y .\rnu. !-■' 



29-1 


I /, . 7 , MIIjTXI:II and h, c. fang 



Fio. f) 

Pilot sliou-inp /i 
cured c.'iHO lifter excision of 
the cuboid, iind the fourth 
nnd fifth nictiitiirsid bones 
nnd toes. The disciisod soft 
tissue also was excised. 



Pig. G 

I’hotograph of a foot of a 
patient cured after resection 
of diseased soft tissue and 
bones, including t lie internal 
cuneifonn, the first metatar- 
sal bones, and the great toe. 


are present, the pa- 
tients arc treated 
in tlie same way. 
^^’’o have observed 
]-cpeatcd]y tliat the 
eradication of an 
advanced peripher- 
al focus of tuber- 
culosis allows more 
rai)id licalingof the 
])rimary lesion. 
'■J’bo I0.SS of part of 
the foot or even of 
tlic foot and part of 
tlie leg may terrify 
the laity^ but such 
a]7i7rchcnsion usual- 
ly disappears when 
the patient sees 
other individuals 
walking about vdth 
well-fitting pros- 
theses or artificial 
limbs. 


INDIC/VTION'S FOU AMPUTATION AND SURGICAL/ EXCISION 

It is difficult to set down definite indicatiojis for the various types of 
surgical treatanent, because of the great variation in the activity and 
extent of the disease. However, in general, our present plan of manage- 
ment maj’’ be summarized as follows: 

1. Amputation thi-ough the leg is reserved for the most advanc 
cases in which the disease is wide-spread in the tarsal or metatarsal ones 
and surrounding soft tissues. Isolated lesions of the toes are usua y 
treated by amputation. Occasionally, amputation is performed m cas 
with less extensive involvement (cases wdneb might be cured y ‘ 
excision of the tuberculous area). In such cases, procedure is in- 
dicated chiefly because the economic condition 
he is forced to return to a gainful occupation in the shoite p 

^ 2. Excision is indicated in any case in wdiich the disease is 

sufficiently, so that, even though the diseased area is ^move 

useful poxtion of the foot wall remain. Thus 

ectomy! or removal of the fifth metatarsal or fourth ^"t 

and toes (with or without the cuboid) may be 

complete removal of the calcaneum, the Achilles 

fZLd to the posterior-inferior surface of the astragalus (Miltnei 

the joubnae of bone and aomv svboeby 
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Wan). The first metatarsal or even the first and second metatarsals and 
toes may be removed and the remaining portion of the foot maj" be quite 
satisfactory for ordinary use (Fig. 2). For single localized lesions of the 
smaller tarsal bones, the excision operation is particularlj- applicable 
(Fig. 3). The Ollier anterior tarsectomj' (Fig. 4) is another form of 
e.xcision operation which may effect a cure in extensive lesions of that area. 

COXCLUSIOXS 

In advanced cases of tuberculous lesions of the bones and soft 
tissues of the foot, amputation through the leg is advised. 

Treatment bj' careful surgical excision has proved to be an excellent 
method of management for advanced local lesions, especially those in 
adult patients. By this means, it is often jiossible to eradicate entirely 
the local disease and to save a useful portion of the foot. 
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Director of Roentgenology, Ncic York Orthopaedic Dispensary and Hospital 

The term “rheumatoid arthritis " as used in this article is that form of 
multiple arthritis which typicalh' begins before the age of thirty-five and 
tends to loss of cartilage and bone at the joints, deformity and eventual 
ankj'losis, emaciation of the patient, elevation of the sedimentation rate of 
the blood, and positive response to the streptococcus agglutination test. 

The roentgenographic features which characterize this disease and 
wliich are helpful in diagnosis are the subject of this discussion. 

ROEXTGEXOGRAPHIC EXAMIX.ATIOX 

Roentgenograms for the detection of rheumatoid arthritis should 
depict the soft-tissue shadows as clearly as the bone shadows. In 
rheumatoid arthritis, particularly in the early stages, there arc changes in 
the soft tissues at the joints and changes in the relative density of I>ono and 
soft ti.ssues which are important and which can be detected only if the solt 
tissues are clearly pictured. 

Examination should not be confined to a single joint. Rheumatoid 
arthritis is a .systemic disease. Its diffuse manifestations may not i)e ap- 
preciated if examination is not extensive. Also, the joint of which the 
patient complains may not be the joint which is most characteri.-tic of the 
disease roentgcnocrajdiicallv. For these rea.-ons, it is recommended that 
the hands, feet, knees, ami lumbar spine be examined in every c.a>e in 
which doubt as to the diagnosis exi't<, recardles' of the i)resenc<' or 
absence of clinical evidence of disease in the region- mentioned. 


EARLY MAXIFK.ST.YTIOXS 

Rheumatoid arthritis is g(‘nera!ly aecoinpaidod by a iieerea.-i' in the 
calcareous density of the bone.', uliicli i' mo-t ri'adily not' d in the hami' 
and feet. The l/ones are not a- den-e a.' they .'lionld be at tie* ,,f ti„. 
jiatient : thev ajipear too old for the patient, lie' \\ho!e u: eai-h l"ine i- 
affected, althouuh the cliange i' not a- rea.dily notiei-alile in tie* coriica.i 
in the cancellous arca-^. Thi' 'V-temic decrea-e in d.-ti-i'y may 1- ■ 

the earliest roent'.renoi:raphie nia.idfi—i-'itioi! o: tic id'e;'.'". I h'- ji *.’. p,.- 
tients who do not reveal thi' d('calcification ar*- U'Ually tho-.' 'm v, ja,;;; ; 
di'case deYelo]H'd late in lil<‘ or uho pre’.ioU'ly had h.i-i ni.ai'rrtin' .a 
.\n early feature in rheumatoid .-irthriti' i- tic u* vi !op;;:' at <■; a - 
ti"Ue lua'.' at the joint, which wi- 'h;dl cal! .-iti < n;;-;'’'!. ■: ir. 

bict reiiri'sent effu'ion. i:ranulati<>;;'. or 'y:;o'. id th: e. a;'m. I;.' ju. 

•n.-a! tn-'orv Ti;.- Aa,. ac.-i S f- : !> - a - fA N-'- t H - 

■'•■•aiH-r i:;. !'.«.■ 
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('lUT of such {'(Tiision is evidenced hy displ;iccincn( or roplaccmont of fat 
pnds at a join! hy a tnorc dense soH-iissin! mass, or hy distention of the 
rapsnlc at a joint, or hy disphoamient of afljaeont muscle outlines away 
from a joint. At llu‘ joints of lijc ])!ialan/z:cs such an effusion ma}' be 
liighly cliaraeteristic of rlu'umafoid arthritis in that the effusion is clcfi- 
nit('ly fusiform in shape, with the fusiform shadow symmetrieall,y centered 
on the joint. Such a eharaet(‘risti<! shadow ma}’ l)e demonstrable in the 
iiands even when tlu' joint eomplaiiu’d of is elsewhere. 


n A Ti ; n .\f a \ t ri ;. st a ' r i o xs 

As rheumatoid arthritis advances, some h)ss of bone substance may 
appear. This has a e('rtain speeifie eharaet('r which we ma}’ describe as 
small punehed-out areas of atrophic loss of substance at the junction of 
bone and cartilage. Hy the t('rm "pmielu'fl-ont ’’ we mean that the bone 
is lacking as if nunoved with a punch — tlu* area of bone loss is rounded and 
there is no reaction in the adjacent bon(>: that is to say, there is no conden- 
sation in the bone te.xtnre and no haziness or smokiiu'.ss due to soft-tissue 
reactions within tin* bone. \\ hen the lesion subsides and rc))air occurs, a 
thin liiu' of (hmse bone may form on the surface of the area of loss of sub- 
staiu'e, but this is not to be confused with the wide condensation area or 
other chancres indicat i\-e of reaction about the lesion which distinguish 
other forms of boiu' destruction from punehed-out areas of atrophic loss of 
substance. 

Other manifestations of the di.seasc which may appear arc thinning of 
the cartilaginous joint space, ankylosis, and, in re])air, calcareous lipping 
at the margins of the joint. These changes, however, arc not often useful 
in ditTerential diagnosis. 


ni FriCUKN'TIAL DIAGNOSIS 

Oslco-Aiihrilis 

Osteo-arthritis does not produce lack of density of the bones beyond 
what is consistent with the age of the patient. It does not tend to pio- 
ducc effusion, particular!}’’ fusiform effusion, at the .small joints. Osteo- 
arthritis produces calcareous lipping at the joint margins, which may be 
simulated by reparative calcifications in rheumatoid arthritis, but osteo- 
arthritis does not produce the punched-out areas of loss of substance ■\rhich 
are usually present in rheumatoid arthritis when reparative lippiag is 
present, and the underlying bony joint surfaces arc comparatively noima 
in most cases of osteo-arthritis but frequently irregular in rheumatoi 
arthritis. 'When there is doubt as to the nature of the lesion, extensue 
examination should settle the question; usually some joint somervheie can 
be found that is typical of one condition or the other. Not infiequen y 
both conditions are present in the one patient. 


Gout 

Punched-out areas of atrophic loss of substance occur in gout as^i^ 
rheumatoid arthritis, but gout does not cause systemic loss o 
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density bej'ond that consistent with the age of the patient. In gout, the 
effusion does not tend to be fusiform and centered on the joint, but is more 
spherical or oval and is eccentrically placed: often it is centered on an area 
of loss of substance instead of on the joint. In acute gout, there may be 
marked diffuse swelling about the joint, but sucb swelling beyond the 
confines of the joint capsule is never a prominent feature of rheumatoid 
arthritis. 


Atrophic Arthritis of the Toes FoUoiring Gonorrhoea 

This condition is po.ssibly a special type of rheumatoid arthritis. It 
is not a gonococcic infection of the joints in the usual sense. The meta- 
tarsophalangeal joints are involved. Characteristically, the involvement 
is multiple. The metatarsal heads reveal atrophic loss of substance wiiich 
may be very marked, but there is no visible effusion as would be present in 
the ordinary rheumatoid arthritis. Some bone has been lost and that 
constitutes the whole of the local leMon. The bones are usually a< dense 
as they should bo for the age of the patient. The ])atients with this condi- 
tion usually have spurs of post-gonorrhoeal type on the iilantaranglef)f the 
heel, — that is, the spurs arc very uneven in outline and density and do not 
present the clear o.sseous structure which i' u-ually pre-cut in spurs of 
other types, such as those occurring in osteo-arthritis. 

The Specific Infections 

Khetnnatoid arthritis may can.-e dccrca-ed den.-ity of tin* boni'' with 
the right and left sides similarly affected, but it does not cati<e unilateral 
variations in density. Hence, if the bone density is diffr'rent on the two 
sides, the difference is not due to rheumatoid arthriti-. Thi- fact alom* 
will serve to distinguish most instanc(>s of >iieeific infection-; le'ion>. such 
as tuberculosis, iiyogenic infection, g(»nococcic infi'ctitui, and some ."ypliil- 
itic lesions. 

Hlieumatoid arthritis does not eau-e e.xubenint ealcarcou- jiroductixc 
reaetion or dense subiieriosteal calcification, such a- often occur- in 
pyogenic and syjihilitic le-ion-. 

Destruction that occur- in specific infection- le-ion- (iiffer- from tie- 
punched-out areas of los- of sub-tance <if rlK umc.toid arthriti- in that the 
involved anais tend to be larccr, the ;i<!ja<-ent bone \;irie- from norma! 
<lensity, and the margins are irrccular and ajU'ear eri>ded in-te;i;i .■! 
punched-out . 


I.fsions in the .s’/ifm 

In the siiiiic. the i-haracteri-ti<-- of rheumaticd art 
einjiha-i-tsi are not often seen, a- tic- ic.a-- of tn-ne i 
(•liamtes are ob-cured. Khe'.ue.ato;.! .•■rthrui- m tic- • 
pell arthriti-' tend- to -lurritm <>r fa, cf . ,ir:,e.. 

irrcuul.'ir <iej)re--ion- in ' he .-irt t' ;;!;:r -nr;’;.< i 

thromth the li"ai’.',i titou- -tru' tur- - v, ui...-;t ! >- . t f ; ; . 


Tti- V. hich V. e hav e 
■o cre.it tha’ 

Mari. -Str ;-..- 


X' m. V. 
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A. H. ri;i{(:i\s().v 


lien the spitH* is .‘incflcd, (he cxf mnilics sliould jiiso i)(; cxaniincd if the 
(liaj^iKisis is ([ucst ionahic. 

Osf ('()-;tr( lirif is in I hr* spine <lfvelf)ps rviir-arcfnis )ippin<>; or o.stooph3’’tic 
formation at tin' niarixins of the joints, particularly' at the margins of the 
ho(li<'s. It does not tend to aid<yIosis except when the osteophytes arc 


(>x<‘essively exidn'rant . 

Neither rheumatoid arthritis nor r)sl(!o-art hritis presents destructive 
lesions of the \-('rtel)ral bodies, ami thinning of the vertebral discs in these 
diseases is accompanied by definite osleophytic formation or by ankylosis. 
'riu'V do not prodnc(' abscessi's. 

By thes(' means the spt'citic infections lesions in tlu; sjhne are readily 
dih^'ientiatcd. 


Sir.M.MAUV 

Boenigenograms for the study of rlnaimatoid arthritis should display 
th(' soft-tissue shadows as clearly as the bom; shadows. 

'riie hands, feed, knees, and lumbar .spine shotdd be included in the 
examination. 

'rhe roentg('nographic featun's most u.sefnl in the diagnosis of rheuma- 
toid arthritis are systcanie deealcification of the bones, fusiform effusion 
.symmetrically c('nt('r('d on tin? joints ())arti(m!arly the joints of the pha- 
langes), and punehed-out areas of atrojdiic loss of bone .substance at the 
junction of cartilage and bone. 
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FKACTURE OF THE LATERAL COXDA'LE OF THE HUMERUS 

IX CHILDHOOD 

BY PHILIP D. lYILSOX, M.D., XEI\' YOP>K, X. Y. 

Judging bj' the lamentable late results of fracture of the lateral 
condyle of the humerus in children, which are encountered eaeh year in 
our orthopaedic clinics, one may say without charge of unfainiess that the 
medical profession has failed as j-et to grasp the importance of this 
pathological lesion. Yet there is little excuse for this lack of under- 
standing, because the injury is one of the most characteristic of all the 
fractures in the region of the elbow, and much has been written in regard 
to it. The most probable e.xplanation is that many jihysicians do not 
comprehend the true nature of the pathology and dciiend upon the re- 
markable healing and restoratii e powers po.<sessed by children to accom- 
pli.sh more than is possible under the circumstances. Also, this is one of 
the less common fractures of the elbow and jihysicians may not encounter 
it frequently enough to be able to differentiate it and put it in a class 
apart from other injuries of the lower end of the humerus. Whether 
thc.«e reasons are correct or not, it is true that this fracture seems to 
escape recognition and to receive le.~s satLfactory treatment than almost 
any other fracture of the elbow. 

FiuigrEXCY 

Ma.s.^art and Cabouat^ estimated that fractures of the lateral condyle 
constituted one-third of all the fractures of the lf)wer end of the humeni-, 
but this figure is entirely too high in the autluir’"; opinion. In a jireviou-- 
analy.ds of 4.39 fractures and dislocations of the elbow tin* writer 
found eleven e.xamples of this fracture, or 2.5 per cent. I'racttire of the 
lateral condyle reitre.-ented nearly G per cent, of the ISO fraettires of the 
lower end of the humerus, but only about 0.2 per cent, of the total number 
of 4,53G fractures and disloctitions treatc<l. 


.\<;e 

'I’lie fracture occurs within a fairly narrow aae ranae, jiiid thi- i- 
necessarily so, bccaus(' of the eiiipliy.sca! o"ification of the lower end of the 
hunienis, which ])lays an imi>ortant role in deiermitiim; tie- initure of this 
fracture, (ff the patient' seen by tlw .author, the youni:.-: the tiuje 

of the iniur\‘ was thrt'c ye.ars old .and the o.'ih-t w.-s tijir!-' :! y ar- of .-ej,.. 
The stirceon frc<iuently encounter' the li 'iou in adul!'. hut . in 'Ueh ca'e. 
he i' (h'alini: with the late n-'iii!' of the inuirv nn.d. tq- m it.quirv^ y,;;] 
find that the fracture orivinaled in ea.rly chii.il.o * i. 


• Poe! :.t t!;. .\!iew.! M. • U: c . 

S;. !,• U", Me- ar;. f- 
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r. I). wiLsox 




Br.idvor^dia)ij M jj Or^dvalfj 


Dtcnjar carpi rcda'ij hn^ 

/rticulir CjoitJie_ 

TJadial foiiA. 

Common «fcr\wr: ! 

Jer\dor\ l'mrr\ 

Jatcral £pcoA<jyle 


\\ ""^^i^-GmnNon ^cxc 


^Olpifu^urT\ 


‘w .GvrvnNoA ^cxon 
fcndor^ -from 

nptcorvdyie: 

'TrocMcti, 


Fja. 1 

Drawing of tlic lower end of Oie Inimcnis, sliowing 
the nnii-ele attaelinients. 


rATIIOLOGY 

^’ho injtirj'- con- 
.‘■'i.sls of a fracture 
starting at the lateral 
side of (ho lower end 
of the humerus, at a 
j)oint from about one- 
({uartor of an inch to 
one-lialf an inch above 
the epiph3\seal line of 
the capitellum, and 
extending obliquely 
inward and downward 
to the region of the 
trochlea, where it 
breaks through the ar- 
ticular cartilage into 
the elbow joint, thus 
se])a rating a triangular 
fragment Avith a cliam- 
cter of from one inch 
to one and one-half 


inches and consisting 

of the capitollar ej)ii)h3’sis and a fragment of the metaphysis. Through 
a jiart of its course, the line of fracture maj' corrcs])ond with the epiphj^s- 
eal line, but iiu'ariabl}’’ a thin plaque of bone is detached from the ineta- 
pb3'’sis, ebiefl3'^ from the lateral border and the posterior surface. 

The di.‘;pla cement i.s of A’ariable amount; its complete form consists 
of a rotaiy dislocation outward and backward of the cond3dar fragment. 
The arc of rotation of (he horizontal axis of the fragment may be 90 de- 
grees or more. The artieular surface thus faces medially and upiA^ard 
instead of doAvnward. This displacement is due to the contraction of the 
long extensor muscles of the lAU-ist and fingers, Avhich take their origin by 
means of a common tendon from the lateral condyle of the humerus. 
The brachioradialis originates from the humerus at a higher level and, 
therefore, is not involved. At operation, the author has found these long 
extensor muscles stripped away from the lateral surface of the humerus, 
but retaining their attachment to the condylar fragment. There is gen- 
erally a transverse tear in the muscular aponeurosis, from one-half an 
inch to one inch in Avidth, directly OA'^erlying the condyle. The lateral 
ligament of the elboAV retains its attachment to the condylar fragment 
and provides a hinge upon Avhich the fragment rotates. 

The degree of rotary displacement is probably goA'-erned by the 
Avidth of the tear in the muscular aponeurosis, since the ability of the 
muscles to pull the lateral border of the condylar fragment doAAmAAW 


THE JOUBNAL OF BONE AND JOINT SURGERY 



FRACTURE OF THE LATERAL COXDYLE OF THE HUilERU: 


303 



Fig. 2-A Ff :■ 2-B 


Sclicinatic drawng illustrating fracture and rolarj" di.-placcmnit of tlic Lateral 
condyle of the humerus. 

Fie. 2-A: Showing line of fracture in relation to muscul.ar and lipamcntou' at- 
tachments. 

Lie* 2-11: Showing rotarc displacement, due to pull throuch the common tendon 
the extensor muscles and limiting action of the lateral hcnni' jit. 


dopc'iuls upon the c.xtcnt to wliich they are fretal from tlie a<lj:ieent 
inuscle.s. In every ea.se, the intact lateral lictiinent liinit.s tl)(> (li^jilare- 
inent. When the displacement is of the incomidete type, it is probable 
that the overlyinjt nui.scnlar aponeurosis h;is rem:iin('<i intact. In .such 
case.Sj the condylar fracnient is di^jilaced hitenilly and sohicwIkU jtos. 
teriorly, but is not rotated uiion its horizontal :ixi'. Another element 
coimnoidy iirescnt in the disjdacement is a.\i:d mr.-ion, iis a ri -ult of which 
the lateral margin of the fragment i' carried jxi-teriorly luid the me-i:;! 
border is brought forwaird. 

The essontial iioint to be empha'iz>-'l in a c:i-e ni riit;iry no nt 

is that the fnu-tnred surface of the condylar fragn.'.e:it i- c;irn-s! ;.w:.y fro::; 


any cont:ict with its ojipo'ing 'urhice on tin’ lower < 
>h:ift and tlnit in its phu-e i' sub-tituted tb.'- -:no<,:h n; 
the inferior surface of the fnigmeiit I'nder tb.* -*■ circ 


tin- ra! 

r c;;r;i'.:-.g.' of 


by bony union is imjio-'ible anti ’.!d:!rthr,'-i- i:.*. :t.r:;ib!y 
huig ago as Sir Asi|e\* ('itop* r r» p *rt*‘’i tna*. 1.*' -1 



X' a*. 


\ e*. 


NO. r \cnit. 1 






I>. \VII,S().V 


.SOI 
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Fhi. .'{ 


frross sivn'tnciis of fliis fyjx' of fracture whicl 
showed only IiVameidoti.s uiiiou. lie staled 
" It Die whole extent of the fracture bo within 
the I iii|t*) iiien t it (lo(‘s notj so far as I liaA'cscoiij 
unite In' bone whati'ver ina}' be the means 
employed. ’ He e\'iderdly assumed that there 
was interference wifli the nutrition of the 
bony fra.iiinenl. Massart and Cabouafc* fell 
into the same error and assumed that inter- 
ru()tion ot the idooil supjiiy to the condylar 
frairment accounted for the fnxjueiK.y of non- 
union, Jlowever, from a stud.y of old ca.scs 
with non-union, it is obvious that this is in- 
correct, becaiisi' it will invariablj^ be seen that 
the condylar fr/i^ment has increased in size 
and that llu' ('pij)hysis has continued to func- 
tion afl(>r (he fracture. Furthermore, at 
operation it can be demonstrated that the 
condylar fra'^numt retains sufficient ligamen- 
tous and muscular attachments to permit 
blood to reach it- through the ej)iphyseal and 
metajiliy.seal vessids. Additional evidence, 
showing that the loose fragment receives am- 
ple nutrition, is furnished by tlie fact that 
when (he latter is re])laced, so that the frac- 
tured surfaces arc brought into contact, 
lu'aling bj’’ bony union proceeds promptly. 
From tlu'se facts, we may'’ eonclude (bat failure of bon3’’ union is always 
the result of wide separation of (he fractured surfaces and that, if the dis- 


rnimitcd fnictuic of the 
later.'d road vie of ( tic iniaicra.s 
in u rtiild of (iftrrn ycar..^, 
eight yrnrs iif(<'r injury.' 


placement is corrected, bonj'’ healing maj'’ be expected in all cases. 


MKCHANISM OF INJUFY 

The cause of the iiijiuy is iisuallj'’ a fall, but it is generally impossible 
to ascertain from the patient’s stoiy whotlier the force was transmitted 
through the out.strctchccl hand or received direct!}'’ upon the elbow. 
In discussing this point, Stimson ^ stated : “I have found it easy to produce 
the fracture by adduction of the extended forearm in bodies of the 3'oung, 
or by a blo-vv upon the palm with the elbow flexed at a right angle. 
From a consideration of the nature of the lesion, one would conclude that 
indirect trauma played the major role and that the mechanism nas 
generally adduction of the forearm upon the humerus, with the elbov 
incompletely extended, thus causing strain upon the external lateia 
ligament and evulsion of the condyle. This would account for tlie teai 
in the overlying muscular aponeurosis and the rotary dislocation ® 

fragment outrvard and backward as a result of muscle pull. It is pi o a e 

that in the cases -NAdth incomplete displacement and absence of lO ary 
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deformity the fractures are produced b.v a force transmitted directly 
upward through the radius to the capitellum from a fall upon the out- 
stretched hand. 

EPIPHYSEAL DEVELOPMENT 


Cohn-, in describing the epiplu'seal development and ossification of 
the lower end of the humerus, stated that the capitellar ejhphysis is the 
fii'st to appear and may be recognized as 


early as from seventeen months to two years. 
The epiphysis of the internal epicondyle ap- 
pears at about seven years, but always 
remains separate fi"6m the lower humeral 
epiphysis and unites with the shaft directly. 
There may be two separate centers for the 
trochlea, or only one, and these usually make 
their appearance at about the eighth to the 
tenth year. A separate center for the ex- 
ternal ejjicondyle is the excejition rather 
than the rule. By the age of ten years, the 
capitellar epiphysis has broadened con.-=id- 
erably and occupies apjjroximately half of the 
base of the humeral shaft, from the middle 
outward. In the lateral view, the epiphysis 
lies anterior to the axis of the sliaft, giving 
somewhat the appearance of a short-ended 
hockey stick. The capitellar ejiiiiliysis fuses 
with the trochlear epi])hysis from the age of 
eleven to thirteen years, and shortly after- 



Fig. ■! 

Dr-iwiiic fmm illu-tnitcm nf 
Camp ami Cillcv ' -lanviiis: o— 
f{ tln' !(>\\ar cmi of 
the luiincnis. .tcronlim: to 
Colli)", tile capiti'lla'- opijiliy-i- 
api'.'a'-' at 'avcnttiTi inotitii- 
ami fa-i'- with tiie troelilcar 
< piphy-'-tii from ('levcn to tliir- 
tiM'ii yoar-; the roniliiivii cpi- 
pliy-i- umti'.- witli tile -haft 
at from thirteen to fourteen 
vear-. 


I’. I>. WILSON 


.sn() 


wnrd ll.ccnfirc epiphysis unites will, (he shi.ft, peiierally at. about the 
api' of thii'lecMi to foiirlf'eii years. 

d’nie I'piphyseal displaef'inent of the lower end of the humerus 
.almost iKO'er oeeiirs, ;iMd (here was no example of sutfh an injury in over 
.•)()() ea.ves of fracture or disloeatiitii of the elbow that were studied by 
tlu' .author. 1 he ri'.asou for this is clear. ’^I'he warious honj' eenters do 
not Ix'come fused loirether, so th.at separation as a sinf^lo unit becomes 
jiossible, until the ae:e ot thirtcai. and at (his time union of t ho C})iph3'’sis 
^\itl\ th(' sliaft is so lar advanced t)i;d fr.aetun' is more e.asilj’’ produced 
than epipliysmd <!is)ilaeement . 

I'r.aeture of (h<' latiaal eondvh' and eapiti'llar ('pipbj'.sis takes the 
place of epiphvs(\al sep.ar.at ion of the lower (>nd of th(' humerus, and is its 
('(luivahait . It oeeurs from (he ae:e of three to (lurtc'ou j'oar.s. During 
tin's pf'riod, (he e.-ipi/ell.ar epifd.vsis is the onh' e.visting osseous center, 
with tlu' ex(a*p(ion of (he iutiaand epieondjde, which is much more an 
apopliA’sis than an epiph^vsis. 'Die re.asons win" the fracture of the 
lat(a-.al eond.vh' is r.arel\' (Uitin'h' epijilnasa'al are that tlie capitellar 
('l)iphysis is entirel.v intraeapsular '.and that the ligaments of the elbow 
through which strain 111:13' Ix' e.xerted are attached to the metaph3"sis. 
WIkmi force is (r;insmi(t(’d upw:ird through the radius to the capitellum, 
(he elbow is ;dwa3's in incomph'ti' extension ; in this position, as a result of 
tiie forward jiroji'ction of tlu* lower articular end of tlic humerus, the 
epiph3'sis is buttrc.ssed po.stcriorl3' 1)3' the metaplo'sis, which must be 
fractured if tiu' cajiitellum is displaced. The author has seen pure 
epi})h3'seai fracture of (he c:ii)i(ollum as a complication of dislocation of 
(he elbow in the 3’ouug, but even then .such an injuiy is cxceedingl3’’ rare. 

The uj)i)er age limit for fracture of the lateral cond3de in children is 
al)ou( thirteen 3'e:irs, at which time (he capitellar cpiply^sis fuses with the 
trochlear ci)i])h3'.scs, to be followed shor(l3'’ afterward b3'' union of the 
entire ei)iph3"sis with the shaft. 


LATE COMPLICATIONS 

The frequenc3'’ of hate complic.ations of ununited fracture of the 
lateral condyle of the humerus in children is notorious. Due to a separa- 
tion of the important ca]iitcllar growth center, the lowmr end of the 
humerus de^'elops irregularl3''. The mesial half grows normally, due to 
the undamaged state of the trochlear epiph3'’ses, while the lateral portion 
is deprived of its normal grorvth increment. Since many of the fractuies 
occur at as early a period as from three to five years of age, it is appaien 
that a very considerable irregularity of growth can result befoie t ie 
trochlear epiphyses become fused with the shaft. The plane of the 
articular surface of the humerus changes gradually from hoiizonta 0 
oblique, sloping upward and outward, and there is an increasing egree 0 
cubitus valgus deformity. This may cause a very conspicuous a tera ion 

in the alignment of the elbow. _ .. 

In spite of the ununited condylar fragment, the function of the elD 
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Appearance of tear in muscular 
aponeurosis and displacement of frac- 
ment seen at operation. The fractured 
surface of the fragment faces outward. 



Method of fixing fragment hy silk 
suture passed through ligamentous at- 
tachments to lateral condyle and drill 
hole in distal end of fragment of shaft. 


joint continues surprisingly good. The patients have but little pain, and 
when they are brought to the hosiiital it is because of the deformity of tlu' 
elbow rather than because of any disability. Ujton examination, a cer- 
tain amount of crepitation can be detected in the elbow, and sometime.^ 
movement of the loose fragment can be demonstrated, (iem'rally tliere 
is nearly a full range of flexion and exien.sion. and pronation and su]nna- 
tion are complete. The patients may complain of weakni'ss of tlu' arm, 
but the writer has seen some who were cajiabie of iiorforming iieavy la- 
borious work without ill effects. 

Delayed ulnar-nerve jial.sy is a very common late result of \munited 
fracture of the lateral condyle in children. Many instances uf this condi- 
tion have been reported, and. beca.use of its freipiency. this l -.te comjdica- 
tiou has attracted more attention to fracture of tlie later.al condyIr> tha.n 
the more immediate rcstdts. The symptoms of uln:ir-nerve p.'iNy develop 
gradttally after an interval ranging fn>m fifteen to fifiy-five years. 'I'iie 
patient notices a sensation of numbne.— m the ulnar-nerve di-tribution to 
tlu' fingers aiul weakness and awkwardnes- in the finer inov* men's of tla- 
hand, hAamination rev(>als wasting of the iniero"ion- mu-ele-. •iM.;..k- 
ness of th(' movements inv<ilviim the nni-ele- supplii d by tie- uhaar I’erve. 
and tliminished si’iisation in the ulnar an-a. of the liiigi r-. Tii,. paralv-t- 
is generttlly ineoinph'te. 'I'iuTe is :i marke<i di for.’e.itv of 

the elbow and a history of injury in early cliildl.iw. ’:. .arnl :!,■> mg. ta*- 
gniphie ex.amination di-elo-ev an «>;d suiurntt d fr.etnr-- th-- i'.r, 

condyle. I Veftm-ntly. thieketutiu :'.iid -■ ti-sfA • f t! ■ nh.'.r ! • < t an 

be demonstrated in the gro“Ve l-h;nd the i:,’.- 
tilnar ['.aKy is ,iui' to a h-'-ali,-' d pr. -- ::.- ra np;- . :.’e <i by 


'O!. \\ !!I. V. I. 
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T-A 

(•I)!!'lyli' 'Htti inci)ini)!fte(ii?pl:OT- 



C';i-c lA \', Four .l:iyi after open rediietioii and siituu ^ 

of tlio iH'r\'(', diU' to till' incrcjisiiift: ciibitii;' ' ^ by 

jiK'iil. of the elbow, 'file condition ("tit be eoinj) ( ( } 
live Iran.spo.sition of the ulnar nerve to the liont o 


DlACiNOSIS 




Tile diiisnonis of frneliire of file Inleviil eont > e e.in ^ gwelli'fy. 
n,t tlic time of injiiiy by careful clinical e.xamination. clbo"'^^’''’ 

cccliymosis an* confined chiefly to the lateral poi aon 
and the tenderness is also localized in this region. 
can be rnled out by the absence of the characteiis ac ^ernoft^' 

and ' 


the journal of rone and 


FRACTURE OF THE LATERAL COXDYLE OF THE HUMERUS 


309 


ture of the upper end of the I'adiiis can be eliminated by the free mobility 
in pronation and supination. There i.^. ho\vever, no neces-sity for any 
[iianipulation that maj* cause pain, since the chief reliance must be placed 



I'k;. s-A 


C.iPc .T. V.. .aiicd six yc;ir.'!. Fr.tctcn' witli ci'ii pictc n)t;,n- (iep!;iri rt’.f‘iit ;itni 
ton-ion. Itcforc operation. ■Ca'^oif Hr. K. tari I.i nvc.'t.i r 





r. f), u-fr,s()\ 


.'no 



Fig, 9-A 


Ca«o H. flKcd nv(> and one-half years. Frnetiire with complete rotary' displace- 
ment. JJefore operation. (Case of Dr. Fenwick Feekmnn.) 



Fig. 9-B 

Case H. V. Following operative reduction and suture of tom muscles. 
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Fu;. 11-A Fig. 11-B 

C.'i."’!! L. J5., .s-cvcn yc.nr.s. Fnic- Qipc L. Z. Eipihtccn months after 
tun: with incomplete (li.sjilacomcnt. open reduction. Normal function and 
Before operation. alignment. 

tlu' rociilgcnognijihic c.xaniiiinlion, wliicli is nJwa.ys necessaiy before 
making a diagiio.si.s. 

'Fliere .sliotild Ijo no diffictdty in recognizing tlie fracture from inspec- 
tion of the roentgenograms. TIic rotated disjiJaced cond3dar fragment 
can be seen Ijdng in the soft parts at some distance from its normal posi- 
tion. TJic chief enlightenment as to the condition is obtained from the 
roentgenogram made in the anteroposterior plane; tlie lateral ^dew often 
fails to shed anj’- additional light because of the superimposed shadows. 

TREATMENT 

In the cases with little or no displacement, simple splinting methods 
which fix the elbow in the position of acute Bexion are sufficient. When 
displacement is pi’esent, however, operative reduction is almost in^^ariably 
necessaiy and should be iierfonned promptlj''. A rare case has been re- 
ported, in which a rotated fragment was replaced bj'" closed manipulation, 
but this method fails so uniformly that the author considers it folly even 
to attempt it. When operation is performed within the first two or three 
days, replacement is accomplished easily and with a minimum of trauma. 
The fracture is exposed through a lateral incision. A forceps is applied 
to the muscles and ligamehts attached to the lateral condyle and this is 
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pulled upward while, at the same time, the fragment is pressed forward 
into normal position with the fingers. 

Surgical opinion differs as to the necessity of internal fixation of the 
fragment. Stone" and others have reported that, when replacement was 
obtained, they were able to hold the fragment in position by simply 
placing the elbow in the position of acute flexion. Other surgeons® have 
emploj'ed steel nails or pins. The author would not hesitate to use a 
pin if it were necessaiy, as is frequently the case when the operation is 
performed after a considerable interval. The disadvantage of a pin is 
that it transfixes the epiplyseal cartilage and is liable to cause disturbance 
of growth. For this reason, the wrh. r much prefers to reh' upon ^imple 
suture of the fragment with silk. It u possible to fix the suture securely 
to the condylar fragment by pa'.'n.a it through the ligamentous and 
muscular attachments. The distal i nd of the shaft is generally stripped 
bare of soft tissues, however; for rhi' rfa'on, a drill hole must be made in 
the external supracond 3 ’lar ridge diri ftjy above the fracture line, ^^hen 
the other end of the suture is pas.'cd tiitough this hole and tied, the frag- 
ment is secureh" fixed in position, and tin- 'Urgeon is protected against the 
possibilitj' of later displacement, wlu- h is alwaj’s an unfortunate complica- 
tion after open reduction. Following closure of the wound, a posterior 
plaster splint is applied with the t ibow fixed in a position of moderate 
flexion. 

FLxation of the elbow is maintained for a period of three to four 
weeks, depending upon the age of the child. .\t the end of this time, the 
splint is reiubved and the arm is protected liy a sling for a jieriod of one 
week or longer. ^Motion is permitted and encouragi'd after the removal of 
the sjilint, and, as a rule, actix'i' use can be allowed at the end of four to 
five weeks. Function is regained quickfv, ami norma! alignment and 
function can be e.xpectecl as the final result . 1 he author ha.' seen onl\’ one 

instance of interference with growtii oi tin' cajiitellar ejiiphysi' in cases 
where union has been obtained with good jio'ition. 


It needs to be cmphasizi'd that operati^■e rej>!aee:iient oi the 
ch’lar fragment becomes increa.'ingly liifncnli \\ ith the lap'C <if i ime. 
muscles causing the displacement beconn- contracted and fixed in 
new iiosition. Ciramilation tiouc gnm.' in and iilK the r:;ip jj, jp,. 
muscles. The normal anatom.v I'ccome.' ob'Ciin-d. and, alter tvo to 
weeks, the matter of securing reduction, even by oje n ojv.-ratiea. 
real problem. In such cases, it may bi- ncce^'a.ry to tiei- 'em,- 
inentous and inuscukir attachments to the contiviar iragm* ni. b-i: 
involves sacrifice of the blood supply •‘I’-u m:i_\ \itiate thy '-nt. ^ b 
author’s opinion, excision ol the condylar iragnent, v,i,ie]. •];. 
alternative, ought never to be (ioin- except in tlie %.rx 
writer knows of a ease fl’ig. 13 1 in vhtcii op'-.’-.!!:,.;: ;• r,< 

Dr. W. A.;Kogers as late as two y.-ar- t.u-r tin- in-urx-. atyi v e 
to freshen the fnictunal surfaci s. to n.- rt a b..n,- gra:'. •; . 

of th(' shaft and the e(>miyl.'.r triign'.''- . an.d. by '!•. ' te,:.*. -. 
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loMK screw, (O ohiaiii union. li .sccins In 11,,. nuthor that a procedure 
of t his type IS iircrcrahlc to c.xcision, and that, tlie subsequent deformity 
of (he elbow, (Uu' lo ;ri-owtl, (listnrl)ance, will be nnich less than when 
lh(. fragment is removed. 

('orreetion of cubitus valgus deformity, resulting from failure of 
union of a fracture ot the l:it,.ral condyle of the humerus in childhood, is 
fiTciuentiy necessaiy. 'I'his reipiires a suiiracondylar osteotomy and ex- 
cision of a bony wedg,. with a sunieient base at tin; medial border of the 


humeius to permit the plane of the lower articular end of the humerus to 
b(. brought into normal relation with (he axis of (he shaft. The writer has 
fouiifl it ditlieult to ret.ain the fragments in alignment following such an 
operation and has adopt e,! the procedure of fixing them with a steel bone 
))late in ordc'r to .avoid postopi'rativ,* displacement. Delayed ulnar-ncrvc 
palsy can be i,revented In' correction of (he cubitus valgus deformity at an 
early age, and the possibility of (his latc'r complication is an additional 
reason lor aih’ising operation before nerve .symiitoms have developed. 


CO.VCLUSIONS 

I'raetun. of the lali'ral condyl,. of the humerus in children is a serious 
injury and, unle.s-s ti-eated properly, results in failure of union, weakened 
function, marked cubitus valgus deformity, and delayed ulnar-nerve 
])al.sy. 'j'h,' condition of p.seudarihrosis is due to the extreme rotary 
disj)lacemeut of tlu' condylar fragment and, in order to overcome this, 
operativ,. r(.duc(ion is nece.s.sary. Good ajjproximation is followed by 
bony union, I'ceovi'ry of normal function, and absence of an}.’ later com- 
plications. It is inqKU'tant for physicians to learn to recognize this 
fracture in order that it may receive early surgical treatment. 
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UNUNITED FRACTURES OF THE NECK OF THE FEMUR 


BY T. P. McMURRAY, M.B., II. CH.. F.R.C.S., LIVERPOOL, EXGLAXD 
Director of Crthopicnr.-, Lirerpool Uitiicrsilij 

Generations of surgeons have recognized the difficulties met vith in 
the treatment of fractures occurring in the femoral neck. The ingenuit\- 
of orthopaedic surgeons has been demonstrated by the widely different 
methods of treatment which tlie^' have advocated, and each of these 
methods has been successful in promoting boin* union in a certain 
proportion of cases. 

Only Wliitman’s method has been practised for a period sufficiently 
long to enable the majority of surgeons to understand its limitations, and, 
in spite of the most careful adherence to the method of choice, failures to 
obtain union are unavoidable. We are left then with the problem of the 
unstable hip. Normally the body weight is born e thrnueh the line of Uip 
sacro-iliac jo int and the c enter of the acetabuhinK in Ui_e presence of non - 
union, the s upport through the thigh i s borne at least one and one-hal f 
inches toThe outenside of this point, so that the center of body weight 
lies at an equal distance to the inner side. The only method by which the 
stability of the hip can be restored is by bringing the support again under 
the normal position of the center of the acetabulum. This may be 
accomplished by any one of three methods: 



Drawing from rwiit cocosmm of oti i::!- Drr-.vir s fn :'. : >'! r"'." . •' 

uiutovi fnveturo, **• *' * ) * 
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1. Arthrodesis of the hip joint — a ven' difficul t procedure, en tailing 
g reat ^ ] 2 gIgtiv£^^r^S d~usuallv rpsultiiig in fail ure. 

2. Rec onstruction method s, as suggested by Whitman and B racke tt, 
in whic h the remainder of the neck is placed in the ac etabulum, j ath- or 
without removal of t he head of the femu r^ and the greater trochanter is 
transplanted To a position further down the shaft. 

3. Bifurcation overation. based on the suggestion of Lore nz, in 
w hich the shaft of the femur is transferred directly under the 
lo wer margin of the acetabulum and head of the femu r. 

The author has 
carried out this last 
method of treatment 
in twenty-seven cases 
of ununited fracture 
of the neck of the 
femur; the first of 
these operations was 
performed in 1926. 

OPER.\TIOX 

A vertical inci- 
sion, four to five 
inclics in length, is 
made over the outer 
asjject of the femur, 
starting above at the 
ipiper border of the 
greater trochanter and 
extending downward 
along the .«haft of the 
bone. The muscular 
attachme nt is fre^ l 
o ver tlie ant eri or as- 
pect. so that t)ie_u o- 
sition of tlie I'pnd g f 
the femur in the aeetalmhuu c an be ea-ilv <h 'fiiied. A n oblitjui- ii~te(it(im v 
(higs. 1 and 2), extending from below upward and inw.ard. is now mad-- 
iirthe shaft of the fenmr at the level of tin- low. r l.ordor of th-' femora! 
head, so that the upjier bonhT ('f the lower frauinent ea.ti ]<’• pl.-ii-i-d re :•:!<! 
under the head and lower border of the acetabulum. Aft-r tli- -haft ..f 
the fenmr has been jilaeed in ihi< po-itton. tie- v.unnii i' che. 

JHisition is retained by means of a long planter 'tuea. nc a p- r.o i o; ir.nn 
three to four month' until nnioti i- eomph te. 

I'ollowing the tram-fiTiiin'e o; tta- 'hat: tie- amr :■> it- 

I'o-ition, the loeVrrTisiei'.nmt t- dr;iun a". IPs ;’ ‘'i r 



Tin. r, 

accit fifty-seven years. T'reiir (ete-Uniiiy hai; 
liccti perfornietl nme-ir.eatl’.' after aecelriit. lieentcerir-- 
pniin sliowinp tinimi at site ef fracture. 


lie njiper ira.gitietit 
tmi-tmlar atiaeinnent- uiTwh ate <■. 
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tilting inward of the upper fragme nt prevents the separation of the tw o 
raw^di\'ided surfaces 'an d~~pre clisnosesto union, w hic h is essential for the 
production of a stable hip (Figs. 3 and 4). Occasionally, even in frac- 
tures which have re niamea Ununited for a lo ng period, u n wi herw'e^ the 
bead und the greater t rochanter occurs tollowmg this oper^ion on account 
of the alteration of weight bearing (Fig. 5). In these circumstances, the 
stabihty of the joint is greatly increased and no permanent disability 
remains. 

There are certain errors into which the surgeon raa\' fall in the course 
of this v.ery simple procedure. If.the osteotomy is- carried -out at too 
high a level, the transfe rence of the shaft of the femur .under the head an d 
acetabulum camiot ta ke place, and t he operatinn in its object (Figs. 
6 and 7). Again, if the o.gtento mv is performed at too lo w a level, no 
weight is b orne directh'TTirough tfip ^haff nf -tJipJ!ejniir. s o that the^ra in 
at the site of non-union remams unalter ed. 

The object of making the osteotomy oblique is simply to make certai n 

that union occurs between the divided fragments. If a transverse osfe- 
~ ■■ y ■ ' '■ 

otonn- is done, the resul t is excel lent, but there is a grave risk of separatio n 

of the" two" portions nf the femoral shaf t, res ulting in non-unin. n . 

If the osteotoni}’ is performed at a very acute angle, the upjier end 
of the shaft of the femur is so pointed that fracture of this margin may 
occur, as happened in one of the author's cases. 

The essentials for success in this type of treatment arc: 

1. Correct position of the tran.sferred shaft of the femur u nder th e 
ace tabulum and femoral head. (Se e Figures S and 9.) 

2. Union between the divided fragments of the shaft of the femur, 
without which the hip joint remains flail and iiainful. 

3. A position of very slight abduction, in order to prevent the de- 
velopment of a subsequent knock-knee deformity. 

The advantages of this form of treatment are: 

1. Its simplicity and the alisence of sliock which is of great iinjior- 
tance in elderly jiaticnts. 

2. Tlie comparative certainty of relief in coiUra-t with many of tlie 
other jiroccdures whose advantages are proiilcmatieal. 

3. The fact that tlie ojieration may be performed in spite of a very 
long interval of non-union. 

4. No necessity for any form of walking splint following tie- re- 
moval of jilastcr. 


M'>u Win. VO : :;••• 
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HKMA'l’OGIONOUS ACUTK OSTl-^OMYELITIS IN CHILDREN^ 

nv .lOlIX a. AV ILSO X, M.D., and KUANCIS JI. MCKKEVKK, M.B., 
l.ns ANGKBKS, CAMKOUNIA 


One hundred and ten palienLs siilTering from hematogenous acute 
osteomyelitis, exclusive? of the; hones of the liead and the face, were ad- 
mitted to the Orthopaerlie D(“par(ment of the Children's Hospital during 
the six-year period from Jinu? 192S to June 1934. 

An (jfl'ort has he'en made to determine the effect upon the patients 
of early and late oporntions with regard to the mortality and develop- 
ment of secondaiy foei. 


CLASSIFICATION' 

'Phe eharaeti'r of tlie pathological clianges of the bones, as deter- 
mined ly roentgenogi'aphic studies, i)laces these patients in four groups: 

1. Alultiple diffuse type — thirty-four cases; 

2. Single diffuse type — sixty-four cases; 

3. Circumserihed t^'pe (Brodie's abscess) — eight cases; 

4. Sclerosing osteom 3 ’’elitis — four cases. 


FATAL CASES 

Exclusive of the two groups of circumscribed (Brodie’s abscess) and 



* Read in part before the American Orthopaedic Association, Philadelphia, Tenn 
sylvania, June 8, 1935. 
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sclerosing bone infections, in which there were no fatahties, there wit< 
ninety-eight mstances of single and multiple diffuse bone infection 
Twelve, or 12.2 per cent., of these ninety-eight patients died. 

A discussion of the patients who died must be directed chiefly towara 
a retrospective stud}' of the proprietj' of operative interference. These 
])atients were attacked surgically at varj-ing periods in the course of the 
disease; six within the first week; three during the second week; and three 
between the sixteenth and twenty-third da}' following the onset of the 
infection. 

Surgical Treatment 

Operations entailing resection of bone to obtain drainage were done 
in seven patients. In the remaining five patients, soft-tissue abscesses 
developed, which were drained without an attempt to exirose or to ex- 
plore the underl}dng bony structures. 

The precarious condition of the patients in both of these groups was 
nianifested by the development of the following serious complications: 

1. Bronchopneumonia — three cases; 

2. Bacterial endocarditis — two cases; 

3. Brain abscess — one case; 

4. iMenuigitis — one case; 

5. Lateral sinus thrombosis — one case. 

Interval hetween Operation arid Death 

Six patients (50 per cent.) died within the first week, and five of these 
'vitliin the first twenty-four hours after operation. One death should be 
considered a surgical accident, as the autopsy revealed a large jnilmonary 
einl)olus. Two patients died during the second week, three within the 
next eight days, and one survived for 220 days. Such a high mortality 
"ithin a short postoperative period must cause grave reflection as to the 
most ai)propriatc time for operation, lie are of the ojiinion that thi- 
investigation and other studies indicate that o]ierativ(‘ interference may 
veil be and often is undertaken ton early rather than too late in the 
course of the disease. 


Tnr..>LT.MENT 

File recent text-books on surgery imi)ress the reader v. ith tin* f 
that a focus of hematogenous acute o-teomyeliti- inu-t have innu'^di 
draiuiigi'. In fact, one should ari-e in the middle (ti the inttht to ilr, 
these areas because of the dancer of ntpid di'-emination of infection ; 

products, thought to be tinder mechanical ]ire"ure. lo wait 
rtH'ntgenogra])hic evidence of localisation i~ cla-'-' d a- gro-- nt ch et, 
Xinety-eight patients, with >incle or multiple <ii!nn’' h-a';.-. 
"hieh were Brodie's ab-cc'-t's or infection^ of the -ch ro-inc typ •, may 
disciW'-ed with recard to the time of -urcica! dr.dn.-.C'. 1 "'ar 

Were clas^ifuvl vnidetermimvl bi-catt-'- tin- h'.'’,->n'- v. ' 
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and t licse individuals could not be located for an examination to determine 
accurately the end results. The remaining ninety-four patients may be 
grouped in four divisions, according to the tj^pc of treatment. 

Group J — Early Suryicol Drainage 

'i’hi.s grouj) comprised twenty-four imtients in whom drainage of 
the mcdullaiy canal at the site of the bone infection 3vas done within the 
first seven daj's of the disease. In these patients drainage Avas done before 
roentgcnographic evidence of osteomyelitis was present, and in many of 
them the recoverj'- of bacteria furnished the only eAudence of infection. 

Group II — Delayed Surgical Drainage 

This group included thirty-one patients in AAdiom the medullary 
caAuty Avas drained during the period from the seAmiith to the tAA^enty- 
eighth day of illness. A majority of these patients shoAved roentgeno- 
graphic eAudence of disease. Pus Avas found in all and in many there AA^as 
a subperiosteal or soft-tissue abscess. At this point Ave Avish to state that 
in our opinion a comparison betAveen Groups I and II is justified because, 
by and large, the patients comprising Group II (Avhich is the larger 
group) Avere in general as acutely and desperately ill as the patients m 
Group I and, according to the old dictum, “demanded” operation as 
definitely as those in Group I. 

Group III — Incision of Soft Tissues 

In this group wmre sixteen patients in Avhom only a soft-tissue m 
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cision was made. This of operation was for the most part performed 
by the practitioner in the home, and these patients entered the hospital 
■with one or more draining sinuses and roentgenographic e\'idcnce of 
osteom 3 'elitis. 

Group IV — Sponiajieous Drainage 

This group of twenty-three patients included those who had had 
neither surgical drainage of the bone nor incision of the soft tissues. 
The abscesses perforated the skin spontaneoush’. On admission to the 
hospital, each of the patients had one or more draining sinuses and 
roentgenographic evidence of osteomj'clitis. 

FIXDIXGS 

Morlality 

A comparison of the mortalitj' rates reveals that it was highest in 
Group I. Six, or 25 per cent., of these twentj'-four patients who had 
earl}’ adequate drainage of the medullar}’ canal n-ithin seven days of the 
onset of illness, died. There were no macroscopic changes suggestive of 
osteomyelitis, and in many cases there was only bacteriological or micro- 
scopic evidence of infection. Three of these deaths (50 i)cr cent.) oc- 
curred within forty-eight hours after the oi)eration, which was not unduly 
prolonged, radical, or complicated by hemorrhage. 

The medullary canal was drained between the seventh and twenty- 
eighth days of illness in the thirty-one patients of Group II. Three of 
these thirty-one patients, or 9.7 per cent., died. These patients had in- 
tramedullary subperiosteal or soft-tissue abscesses. A large percentacc 
also had some roentgenographic evidence of bone infection. 

The mortalit}’ rate dropped 15 per cent, when medullary drainace 
'vas carried out after the first week of the illness. 

The lowest mortality was in Group IV, the patients in whom the ab- 
scesses drained spontaneously. Only one of these twenty-three patient-;, 
or 4.3 per cent., died and this death rcsulteii from a complication, ;i 
staphylococcus meningitis which develoi>e(l four month-; after a seques- 
trectomy. This group docs not offer an aiiequaio compari-on in-cau-e 
the acute idiase of the illness took jdace before aclmi-'-ion to the ho<i)ita! 
and no records or accurate observations of the vindcuice of ihe infei-tion 
are available. We have been unable to escajM- tin' impre--ion, however, 
that the “dilatory, inefficient ” treatment in many iu'ta.nces probaidy 
saved the lives of some of these patients, wliicli i- alter all a m;itt< r of 
;^onu‘ imjiortance. Groujis I and II are comjiarable bee.-iu--- the aeu‘.< 
phases of the illness were observi-d and recorded. 

d f c ' <7 s ? n f I c Lesion s 

In Grouj) I, nine of the twenty-four t'atient-- •,37..‘ p- r i ■ at. d- v> fop- i 
metastatic lesions. Two of thc'e nine jviti'-.’Us };.-oi la-::,;; - 

"ithin forty-eiaht hours after sur^ziea! dr;ii!!ace. S-’.iu- r: 

'"l_ .will K.i, ; 
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wm; nn(. pr{‘s('iil al op(*rnlioii. 'I’iio in.'iximum number of metastatic 
lesions was two. 'I'liis number of lesions was found in four patients in 
tliis group. 

In (irouj) II, wluMe the nu'dullarv canal was drained after seven clays, 
mot astatic, lesions dev»'lt)})ed in .seven of the Ihirly-onc patients (22.5 

j)er cent.). I hr ma.vimum number of (wo lesions occurred in only one 
patient. 

(iroup in was made tip of sixteen jiaticnts who had only drainage of 
abscesses which had ruptured in (he .soft ti.ssues. Of these, five (31 per 
e(Mit.) develoited met.'ist.atic lesions. Jn four (here was one secondary 
focus of infect ion, and in one llu're were five secondaiy foci of infection. 


Jn (Iroup I\', where no surgery was done but spontaneous drainage 
took place, eight of the twenty-three patients (35 per cent.) developed 
metast.'itic lesions, .and in (his group the? incidence of multiple metastatic 
infections was materi.ally increa.scd. (Jne patient devcloired two meta- 
static .abscesses; oik* h.ad (hn'c; two d(!Veloj)ed four; and one had six. 


(•0.\eLlLSION.S 

'riii'se findings .suggest that perha})s the answer to the problem is 
not (Ik; earliest possible surgical invasion of the bone, but a well-timed 
adecpiate drainage of (he medullaiy canal when the indiviclual’s resistance 
is at (In; highest po.ssible itoint. 

It has betai our repeated experience that an acutely suffering child, 
who enters (ho wards in a badly dolydrated condition with a very high 
temperature and jtulse rate, will become a vastly better operative risk 
in twenty-four, forty-eight, or even sevent 3 ’’-two hours, during which the 
suffering Ii.as been reliei'ed and the doh 3 ’’dration overcome. The im- 
provement in (he general condition will be obvious and the chart will 
confirm this impre.S'sion. 3’lic Ic.sion will probablj’’ be quite evident when 
the child enters the hosjiital, as will the eventual necessitj'' for an opera- 
tive procedure, but timing is the important factor in treating acutely sick 
children. A blood-borne infection of bone maj'- be more successfully 
handled bj'’ adhering to the principle of .allowing the infection to localize. 
A catastrophe may result from a too early ostectomj'’ of an infected bone, 
for the same re<ason th.at inci.sion of a brawny cellulitis is often fatal. 

On the other Iiand, it seems unwise negligentlj'’ to permit an individ- 
ual to harbor a well-formed abscess for d.ays, or to drain such an abscess 
onlj'" partially and imperfectly. Such procedures are favorable to the 
formation of multiple metastatic lesions, as is evidenced by the prepon- 
derance of these lesions in cases rvhere only incision of the soft tissues uus 
carried out, or those in Avhich spontaneous rupture of the abscesses nas 
permitted. 
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THE HEALING OF SEMILUNAR CARTILAGES * 


BY DON KING, M.D., F.A.C.S., SAN FRANCISCO, CALIFORNIA 

From Dicision of Orthopaedics, Department of Surgery, Stanford Unh crsily 
School of Medici'‘- 

The semilunar cartilages have a -r limited blood supply. By 
arterial injection with an opaque mediui.. one can discern a network of 
fine vessels from the capsule, entering tht convex border of the meniscus 
but disappearing almost immediateh'. Because of this, one might expect 
healing in peripheral meniscus detachments, but none in tears limited to 
the semilunar cartilage itself. This paper is a report of our experiments 
on the healing of peripheral detachments, — longitudinal and transverse 
incisions in the internal semilunar cartilages of the knees of dogs. 

In each case, the knee joint was opened by a curved incision, the 
internal lateral ligament being cut in some instances. No postoperative 
fixation was used and, with one e.xception (Dog 11), all the dogs ran about 
in a perfectl}' normal way within a few days after the operation. 

Dog 1 

Tlie anterior half of the internal semilunar cartilaices of both knees was freed periph- 
erally from its capsular attachment (Fig. 11. One hundred days later, the animal was 
sacrificed and the knee joints were 
opened. There was not the slight- 
est endence of meniscus displace- 
ment or, in fact, of any pathology. 

Tlie semilunar cartilages were per- 
fectly he.aled to the capsule. 



Loft 


III;!.! 


Dog 1. 


Fic. I 

Dmwincs iliu-tratmc inci- 


Dog 2 

Ijcft knee: Tlie anterior half of 
the internal semilunar cartilage was 
incised longitudinally, the incision 
)cginning laterally at tlie capsular attachment 'Fig. 2-.\’. 

Fight L'ncc: In addition to the longitudinal incision 'Fig. the iKic;ori«r liaif o 
the cartilage was freed from its capsular attachment. 

Sixty days later the joints were opened and the f.nding- Fig. 2-H : were as folinv. - 
Fcft hner: The posterior half of the meinsriis was norma!. Tl;e eMeriial fragment ■ 
the anterior half was completely coveri'il 
"ith Connective-tissue panmis growing in 
from the ca]isule. This panniis had at- 
tached Itself to the medial fragment and 
liehl it snugly in jilace so that there was 
no danger of disjilacement. 

High! kner: Here again the two halve- 
nf the anterior portion had been ghns! to- 
g'ther by connectivi'-tis-ne paiinus. lro*:i 
KiHaaveii fer publication Si’pte uber .” 

-'ityi at the Annual .Mix-ting of t!.' 

•'"'■iis. Ml— uiiri, .tanuary lo. IP. ah 
1 I'oth’s moiiif.r..^. j|,,, Hi’l'- r:. 

'or \\iii_ M'nii, 



D g 

ibe: IP ;*> 

At: Dr-.r.iJi 


I'm. 2-A 

2. D.raairg. illu-tn.ting me.- 
Til- mat.rm! m 


i-n.y . r Orth..;,, 


jj 'Twr r. 
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])n^ L>. X(it(> ^nitml.'ir (Icftencraf ion of (lieiiitcnuil articular cartilages. 
The anterior longitudinal incisions licaled l)y panmis formation from the 
synovial memiinine lalorally. Uroad hands of .scar tissue arc seen holding 
the posterior liorn of the right meniscu.s to the synovial membrane. 



Dog 3. Drawings showing incisions. 



Dog 5. Drawings illustrating incisions. 



Fig. 4 

Dog 4. Drawing 
showing transverse 
dmsion of the in- 
ternal meniscus of 
the left knee. 



Left Right 


Fig. 5-B 

Dog 5, Forty- 
two daj'^s after opera- 
tion. The longitudi- 
nal incision has 
healed anteriorly but 
not posteriorly. The 
transverse incision is 
filled in with con- 
nective tissue. 


Fig. 5-B 
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Fig. 5-C 

_ I’liotomicrograph of coronal section through incision of right knee, showinc 
junction of meniscus stump with the scar tis.«ue. Tliis tissue arises laterally from 
the s\mo\nal membrane and contains no cartilage. 


the synovial membrane, which liad grown across the external half into and filiini! the in- 
cision. The posterior half of the meniscus was narrowed and yollouish, and \\a- cvin- 
nected with the syno\’ial membrane posteriorly by broad bands of scar ti.-.^iie. 

There was also an carlv granular ticgencration of the internal tibi.al articiil.ar cart:- 

Lago.=. 


Dog 3 

lycft hnee: A short longitudinal incisii 
external ]xirtion of the internal meniscus 
'Dig. 3). 

hijt..' /.-fiff; A short longitudinal inci- 
s-on Was made, .as in the left knee, but 
C‘':iumiuicating with the capsule latcrdh' 
tl'ig. 3h 

t'lxty d;iys later, the incision in the left 
nu'r.ivriis iv.vs unhealed, while that in the 
ticht, which coninmnirattal with the ca;*- 
^ '-e, porfectlv. 


was iiLailc in the anterior half of t; • 



I><g S. Draw-r.gs di t-tmtmg m-;. 
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Fig. 6-B Fig. 6-C 

Dog 8. Transverse section of internal semilunar cartilage, showing Dog 8. Transverse section tlirough tlie incision taken posteriorly where 
unhealed incision. The edges of the incision are covered with fibrin. it does not completely penetrate the meniscus. There is no evidence of 

healing. Edges of incision arc covered with fibrin. 





THE HEALIXG OF SEMILUNAR CARTILAGES 



Fig. 7-A Fig. 7-B 

Dog 9. Left knee, showing perfect Dog 9. Left knee, twenty-three 
apposition of the fragments of the days after operation. Tiie frag- 
internal semilunar cartilage. mcnts are separated, and there is no 

e\ndence of healing. 

Dog 4 

The internal meniscus of the left knee was di\aded transversely I'Fig. 4). Two weeks 
later the two fragments were joined by young connective tissue arising from the synovial 
membrane and capsule laterally. 

Dog 0 

Lrfl knee: The anterior half of the internal meniscus was freed from its canstil.ar 
attachment and split longitudinally iFig. 5-.A.'', the anterior end of the incision being 
external at the old capsular attachment. 

Bight knee: The internal meniscus was divided transver.=cly i Fig. 5-.\ i, just anterior 
to the internal lateral ligament. 

Forty-two days later, the following conditions were noted: 

Left knee: The meniscus was reattached to the capsule. Tlie anterior end of the 
longitudinal incision was filled with connective tissue whicli welded the two fmgments to- 
gether. The posterior end of the incision was unliealcil. iSee I'lgure .o-B. i 



\'ui, NO. u-nii. :• 
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Fio. 7-D 

PliotoinicroRrnpl. of incision through tl.c internal 


Dog 0 . . 

tlic right knee twenty-three days after operation 
of necrosis of the internal fragment. 


There is no evidence of healing or 


Right knee: Tlie t wo halves of the cartilage were separated by f 
Tliis space was occupied in its peripheral two-thirds by a > ellonish g . 
wliich lield the two halves firmly together. (See Figures 5-B and 5-0.} 


Dog 6 . . 

Tlic medial two-thirds of the internal menisci were 
ally. Forty days later, perfect Iiealing had occuried. 


freed from the capsule peripher- 


Dog 7 


Both internal menisci were divided transversely. friV^emrated by 




Fig. 8 

Dog 10. Longitudinal incision plus 
transverse incision in mesial fragment. 


surfaces were found to be separated 03 
about two. millimeters, the space being 
filled with scar tissue growing in from t le 
synovial membrane at the periphery. 

Dog 8 , . „„„ 

Left knee: TJie internal meniscus 

was incised longitudinally through e 
greater part of its length. It was als 
freed peripherally, with the exception 
of the attachments of the anterior a 
posterior horns. (See Figure 6-A.) 

the joubnah of bone and joint SimOEBY 
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Eight knee: The 
capsular attachment 
was severed, except 
for that of the tips of 
the anterior and pos- 
terior horns (Fig. 6-A). 

Fourteen days 
later the dog was 
sacrificed and the fol- 
lowing observations 
were made: 

Left hnee: The 

joint contained considerable turbid fluid with large bits of fibrin. Tlie s\movial 
membrane was deeply congested. (Smears from the fluid showed a moderate number 
of pus cells; the cultures were negative.. .Anteriorly, the longitudinal incision 
was glued together by pannus which had grown inward from the synotial mem- 
brane over the peripheral fragment. Posteriorly, the incision was glued together with 
fibrin, but no true healing had occurred (Fig. 6-C). 

Eight knee: There was a small amount of clear fluid in the joint, with slight conges- 
tion of the syno\ial membrane. The meniscus was very well healed in its norm.al ana- 
tomical position. 

Dog 9 

-A longitudinal incision was made through the greater part of the internal semilun.ar 
cartilage of each knee, care being taken to keep the incision in the middle third. 

Twenty-three daj'S later the knee joints were opened. The two fragment.*: of the 
c.artilages were bang next to each other in perfect apposition (Fig. but could be 
Ecparatcd with case, there being no evidence of healing d ies. 7-B, 7-C, and 7-D). 


Dog 10 

The internal semi- 
lunar cartilages were in- 
cised longitudinally and 
the internal fragment was 
divided transversely as 
shown in Figure S. 

Twenty-six days 
later, the fragments were 
found to be perfectly ap- 
posed. There was not 
the slightest evidence of 
healing, however. 

Dog 11 

The internal carti- 
lages were sjilit longi- 
tudinally, the anterior 
ends of the internal frag- 
ments being comidetoly 
sejiaratod from the trans- 
verse ligaments. 

Thirty days later, 
the two fragments were 
in jvrfeet ap]v>-:tion. .\t 
the anterior emb they 

vot. .will. ao. - Ai-un. r " 



SC.\K TISSUE 
INGROtVTH 


TWO FR.^GMESTS 
HE.^LED TOGETHER 
HERE 




Right 


Fig. 9 

Dog 11. Thirty days after operat. m. 
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KTve firmly (inifcd hy a conncclivc-ti'ssucin- 
yrowt li from ( lie synovial membrane (Fig. 0). 

Doa 12 

'I'lie internal cartilages were incised 
longitmlinaliy, ns in tlic case of Dog II. 
J'<»r lliree weeks following the operation, the 
animal refiisetl to stand. Both knees were 
somewhat .swollen, hut not locked. After 
he had hegim to stand, he walked with great 
di/Iieidty, hearing pntetie.-dly no weight on the right hinri leg. Forty-two days after 
ojicratioii, at the time <»f .sacriliee, the animal wa.s tvalking around, hut still limped badly. 

Both knees eontained a mode-rate amount (^f clear fluid. The .svnovial membrane 
wa.s thickened, and a great deal of paniius covered the cruciate ligaments and the periph- 
eral margins of tiie semilunar carlilage.s, the internal menisci lieing iustcrlcss and 3 'ellow. 
.Anteriorl.v, rvhere inei.-.’cd, the two fr.agments were iiicnrporittcd in a s.vnc.vtium of con- 
nective ti.'Jsue streaming in from t he .srmovi.al membrane, 
of the tibia had degenerated, and, on the right side, 
there was an .area of degem-ration on the anterolateral 
iispect of the lateral femonil eondvie. If is imiiossi- 
hle to e.vplain this mh’anced degree of degeneration. 

(See I'igtire 10.) 

Dna 13 

Lr/t hner: The infernal semilunar cartilage was 
divided ohliquel.v acro.«s at the level of the internal 
ligament (Fig. II-.A). 

Right intre: The cartiliigo was .split longitudinall.v, 
the incision beginning antcroluterall}' at the synovial 
membrane (Fig. II-.A). 

Fifteen days later, the joints were opened .and 
the findings were as follows: 

Left h'licc: The two halves of the cartilage were 
separated b.v about two millimeters. This sp.acc was 
well filled with conncctir-e tissue originating from, and 
dircctl.v continuous with, the s.vnovial niembr.ane 
Laterally (Fig. 11-B). 

Right knee: The sjmovial membrane had given origin to a connective-tissue in- 
growth into the anterior end of the incision for a distance of about two millimeters. 
The major portion of the incision showed no evidence of healing. 


The medial articular c.artilages 



Fig. 11-B 


Dog 13. Left knee, fifteen 
days after operation, shom’ng 
scar tissue welding the two 
stumps together. 




Dog 13. Dniwing.s illu.st rating incision.*;. 


Dog 14 

Longitudinal incisions were ni.ade in 
municating with the sjmovial membrane 



Left Right 

Fig. 12-A 

Dog 14. Drawings illustrating incisions. 


the internal cartilage of each knee, com- 
anterolateraU}’- (Fig. 12-A). Postoperative 
recover}’' was uneventful in every way 
and, at the time of sacrifiee (fifteen 
da.ys later), the animal appeared nor- 
mal. There tvas no evidence of lock- 
ing at any time. 

Left knee: The internal fragment 
was displaced medially and twisted 
upon itself. Anteriorly, a heavy 
growth of deeply congested pannus 
held the tw-o fragments together (Fig- 


12-B). 
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Right knee: The internal fragment was displaced farther into the joint, but had i.ot 
undergone volvulus. Otherwise, the condition was the same as that of the left. 



Fig. 12-B 

Dog 14. Fifteen days after operation. Note di.cpl.acenient of internal 
fragments. The heavy growth of pannus appears black in tlic photoaraiui. 


SrMM.4.RY .\XD CONCLUSION'S 


In seven knee joints of dogs, the internal semilunar cartilage' were 
freed, to a varying extent, from their attachments to the .-tnotia.l mem- 
hrane and capsule iierijiherallv. ithin a few days, the dog' walked and 
ran about in a normal wav: no locking of the joints was I'roduced. .\fier 
a period of time (two weeks to three and a half month'i, the animal' wei'' 
sacrificed and the joints were examined. In eaidi ca'C. the cartda.g'' wa- 
finnly healed in normal anatomical jio'ition. 

In thirteen joints, the semilunar cartilage' were inci'cd longitudinai! y 
In (*ach case the incision ilid not (‘ommunicat e w it h the no\ lal imanbr.: 
and Varied in its jiosition in the cartilage. ith one exci.'juion (Dog I • . 
the two fragments of the semilunar cartilage' nanained clo'oly aj,;. ; 

although no ]iostopcrative fixation wa' U'cti. In sjiite <i; thi' clo-’' ; 
^ition, there was not the slightc't evidence of liealitig b.-tw.- n tim fr, - 
niiaits during the jieriod of ob'crvation ithri’C wei-ks to two nnaitb' . 

In seven joints, the longitudinal inei'toii w.-i' ca.rrieu tiiricig;; 
convey cilge of the iniatiscus to the 'ynoviid nn mbr.ine. Iti e.n'ii lai"', : 


peripheral end of the inci.'ion liea.hsi by cont'.i-ctive t’."',:o 


:ro:;; 


. 1 


'•a. wan. N(>, .Matn. i:--: 
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Hvnovi.Ml iiK'Hiltraiic .mihI rapsulc. In ona inslaiu.-o (Dog 3), the entire 
incision was filled wifli scar (issue. 

Wlu'U (he sennl\nniv ('avlilage was divided (mn.svor.sely (in six joints), 
(In' two fragnuMils were separalcal a short distance. The free space thus 
jirodnced was ohliteratial hyan ingrowtliof connective tissue from the syn- 
ovial nuMuhnun'., liiddjjg I he I wo fragnnails firmly' together. This connec- 
tive (issue, which grossly reseinided fil)rocar(ilage, contained no cartilage 
cells. 

Our expei'imeids indicate? that: 

1 . d’ears whicli an? limited (<» (he .<emilunar cartilage probably never 

lu'al. 

2. A lorn meniscus e;in Ik? healed l)y' connective tissue if the tear 
eommunic.'ites with (he synovial membrane laterally'. 

3. A complete transverse or oblirpie tear results in some separation 
of the fragments, but the intervening .space fills in with connective tissue 
arising from (be synovial membrane. This connective tissue is quite 
firm in three weeks, which suggests the length of time nece.s.sary for com- 
plete fi.xation in these case.s, 

'1. If the meiuscus is partially' torn from its peripheral attachment, 
it heals in normal anatomical po.sition without difficulty'. 

1. POTII, K. J.: .Moiliticjitioa of Hill’s Rjuliopaque hlass for the Injection of Lumina. 
.1. Lith. and Clin. M., XIX. 1241, 15)34. 
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PYOGENIC OSTEOMYELITIS OF THE SPINE 


Ax Analysis axd Discrssiox of 102 Cases 

BY JACOB KULOIVSKI, M.D., F.A.C.S., ST. JOSEPH, MISSOURI 

From ihe Dqaartmaiis of Orthopaedic and Gcricral Surgery," Stale University of Iowa, 

Iowa City, loica 


IXTRODUCTIOX 

Although p 3 'ogenic osteomj’elitis of the spine is generalh' considered 
to he relativelj’ uncommon, numerous case reports and descriptions of the 
disease have been published. More recenth-, benign forms have been 
recognized, due to extended experience and more discriminating diagnoses. 
These forms, almost without exception, have been considered as tuber- 
culous m the past, in spite of the well-known greater incidence of p.vogenic 
bone and joint lesions m general. It is >i!mificant that the ratio of tuber- 
culous spondj'litis to pj'ogenic osteomj'elitis has been but two to one, 
during the past three j-earsin the Orthopaedic Clinic at Iowa Cit.v, since 
interest in p\'ogenic lesions has been aroused. t All srphe patic7its slinuld 
he U'aichcd for spinal complicalions and, if s)ich patients die, the entire spine 
should he examined at autopsy. 

P.vogenic osteonwclitis of the spine differs from other more common 
localizations of the disease chieflj’ because of its relativeh’ vulneralilt* 
anatomical situation. Therefore, the primarv lesion is often overlooked 
or subordinated to the more extensive secondary- imrnlent infiltration- in 
the adjacent vital organs and boch’ cavities, which are charaiUeri-tic ol 
the disease. 

This series includes sixt\’ instances of p\'ogenie s;iomh’liti< ob'(Tve.l 
up to Septemlx'r 1934 at the Universitj' Ilo-pital-, Iowa C it.v — .3.91 p' r 
cent, of the total series of 1,500 c.ases of pyoaenic o-teeunyeliti' -and 
fort\’-two cases obtained In’ questionnaire. 1 h<“ total number <if ea-i ' 
reported in the literature, including the jm-.-ent gnmp. i- well over 300. 


ixcini'.NCi: (table i' 

In the qticstionnaire scries, males predomina.ted in the 
nbotit two to one. It is of particular ititere-t to note ilmt 
sidenibh’ higher in the Iowa series. IVitgeiiie -jintnlvliti- i- 
a disease of the growing period. 'I'lie majoritx’ of thi--'- e 
after the third decade, when the -pine i- eompl.-telv ferme 
of the di-ea-^e have been rej'orted in very ^auing ebil ir' ; 
infants. The striking incidence of pj’ogi'uii' -p U'.'iy.i*:- 
comntst to the predilection of o-t<’o:nyelit ■- in it- !e; ^ 5-, 


u-u: 

thi- 

f.ot 


1. i 

in 


d ratio of 
•A a- m- 
jirinnarily 
■ oi-rijrrei 
I:;-ta!;. ■ - 
Cit !l..t U. 
adult-, in 
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TABLE I 


Afii; AM) Si:x Isr.iwsin: nv I’ATiK.vrrf with I’vocjkmc Spo.vdvmtis 


liK'idr'iirc 

lowii 

.‘<erie.‘; 

Qnr.stiomiairc 

.Sorie.s 

Total 

Sex: 

I'Viiuilc.'i 

•It) 

M 

28 

M 

74 

28 

Ago: 

■^'niingost 

Oldest i 

.Average 

.S ye;ir.‘t 

1)2 year.s 
.'(1 year.*; 

12 yeans 
oS years 

81 years 

10 3 'ears 

60 j’ears 

31 years 

Deeade: 


i 


I'ir.^t 

1 

0 

1 

Second 

19 

13 

32 

Third 

S 

7 

15 

I'ourtli 

12 

9 

21 

Fiftli 

11 

3 

14 

.‘'ixdi 

5 

G 

11 

Seventh 

•1 

0 

4 

Total 

GO 

j 

3S* 

98 


• In four cases in (his series, the ages were unknown. 


tions for chilclrc'n, may l)o in part accounted for by the lack of true epi- 
phy.scal growth of tlie vertebrae, por.si.st once of rich cellular bone marrow, 
and .‘Sluggish voluininoius blood .supply. The latter conditmn aids i 
early transport of organisms and thrombo-cmbolic processes in the vei - 
bral bone marrow in bactcriemic conditions and acute infectious isea 

PATHOGENESIS (TABLES II AND III) 

The apparent port of infectious entry was noted in 
per cent, of tl.c Iowa scries, in wl.ich topreal .nfections 
Ti.0 efficient treatment and eradication of infect.on const, ntes^ 
portant prophylactic measure. Organisms weie found 
marrow by Frankel oven after tl.e primaiy focus had healed ^ 

servation elucidates the intervals which were noted in maiy 
the port of entry and the clinical manifestations o “ obvious or it 
cases, the relation of a focal infection to the spinal d sease ™ ^ 

may be incidental. In many instances, 

The relationship between 

spondylitis is obscure m some cases. Such loci y 

or become directly involved by 

Careful clinical, bacteriological, and pathologic 

sary to establish the facts in the individual case. Direct 

Spinal lesions may be classified as direct and hematogenous. « 
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TABLE II 

Apparent Pathogenesis Iov.-a Series O.nly) 


Tj-pe of Infection 


Xo. of Cases Total 


Topical infection * 12 

Pneumonia 5 

Mastoiditis ■ ■ - 2 

Prostatic abcess ■ • • 1 

Puerperal sepsis ■ ■ - 1 

Thrombophlebitis 1 

Sore throat • ■ ■ 1 

— 23 


‘The topical infections were as foll'i".- - ■ ' felon, 2; cellulitis (facei, 1; car- 
buncle, 2; sties, 1. There was a history ti eicht cases. 

infections occur postoperatively, tiir^ '.iiiccted dccubiti or by exten- 
sion from a neighboring suppuratr. , - The hematogenous forms 

may arise as initial spinal foci or a- ‘ itic lesions after one or more 
bonj' localizations of the disease ha' dybeen established. In this 

(Iowa) series of fifty-three cases, f< ’' - ' ns were initially spinal and 

thirteen were metastatic. 

The spine was directlj" and seriij!.- ired in eight cases. Trauma 
is recorded in about 30 per cent, oi a of pyogenic osteomyelitis 

and its significance must be recogiuzi •. ' ti*' spine, perhaps more than 

any other structure, is exposed t<> fuin tixi.al ^t^esse.-r and .''train> and is 
particularly subject to degenerative chaiine-' which enhance infectious 
invasions under favorable condition--. 

The staphylococcus is the invadme oraanism in the great majority ol 
cases. Secondary local and general inva'ion is not uncommon. Because 
of the serious nature of the pathological anatomy, the less seven- 
forms of pathogenic and even non-iialhogenic organisms may gain a good 
foothold and cause extensive destruction. The blood cultures are often 
positive during the bacteriemic [ilia.-i’s of the di'ca-e. 







.TACOn Kiri.OWKKI 


TAHLE IV 

l’ATn()r,o(;icAi. A\v\to.mv 


Serie.s 

Iiivolve- 
meal of 
Vi'rtebr.'i 

Cervir.'d 

Hegion 

Dor.s;vl 

Region 

lAimb.'vr 

Region 

Sncriim 

Cocc}^ 

Total 

Quo.stioim.'iiie * . . 

Ho(l\* 

1 

0 

17 

.5 

2 

31 

j 

Posterior 








firoee.'-’s | 

'> 

J 

1 

1 


7 


Combined 



•1 



4 

low;) ** j 

hotly 

•1 

22 

2.3 

3 

1 

53 

1 

Posterior 








firoee.ss 


2 

•1 



6 


Combined 

I 





1 

ToUil i 

1 


•S 

.‘p 

51 

n 

3 

102 


* In tlic f|ii(‘.-'ti<iim:iir(' .«('ric.', tlic posterior foci were as follows; transvcnsc processes, 
five; spinous proeiss, one; and the lamina, one. More than one segment was involved 
in only elevim instani'es (,2(1 i)er eent.l. 

** In tlu' lowji serif', the loe.alization was dorsohiinhar in four instances and lum- 
hosaeral in ten. In the dorsal region, tin* ])ost('rior loe;dizations were in the laminae; m 
the hiinhar region, the foci involved the transverse proce.ssc's in two cases, the lamina u| 
one ease, and tin; sj)inous iiroee.ss in one. The great majority of the foci in the vertebral 
bodies involved two or more segments. 


.SMC.MK.XTAL DI.SrKrillJTIOX AM> rATHOLOGlCAL ANATOMY (TABLE iv) 

Contrary to oarlior Ijoliof, pyogenic .sj)on(lyliti.s is cssentiall.v a disease 
of Ihc vertebral bodie.s and their contiguoti.s discs, and seems to have a 
predilection for the lumbar region, altliougli tlic dorsal portion is almost 
as well re[)re.sented in the Iowa .s-erie.s. In the earlier literature, about 
40 per cent, of the ctises occurred in the posterior imrtions of the vertebiae. 
The predilection for the bodies, as noted at i^resent, may be accounted for 
by the fact that the surgeon is now better able to discriminate between 
P3mgenic sjioiubditi.s and tuberculo.sis, and because the heaviest an 
largest vertebrae are in the lumbar region. The transverse and spinous 
processes arc more or less rudimentaiy structures which form level arms 
for muscular and ligamentous attachments. 

Pyogenic spondjditis is almost alwa 3 '’s a diffuse lesion. In this series^ 
practically every instance of the disease involved the bodies or the o m 
and posterior processes combined, h'lore than one spinal segment is a 
fected as a rule, at least in the later stages of the disease. This is con 
tional upon the anatomical and architectural continuity of the eance oi^^ 
structure in the body and posterior portion of the vertebra. This s ru 
tural continuity is reflected in the horizontal and vertical trabecu ai s 
terns. The lesions are of irregular size and shape and their limita 
determined by the vascular collateral circulation. Extension 
tiguous disc and vertebral body is further aided by the absence o 
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Fig. 1 

Autopsy specimen showing pyogenic osteo- 
myelitis of the lower lumbar and lumbosacral 
spine, with late involvement of the sacro-ihac 
joints. There is complete bony fusion at the 
lumbosacral junction, and general ebumation. 

The inteiwertebral disc between the fourth and 
fifth lumbar vertebrae is narrowed, while the 
discs between the second and third and third 
and fourth lumbar vertebrae show a definite 
tendency to herniation. 

\V. Itl., aged twenty-three 3 'ears, was admitted 
in March 1931. Roentgenographic examinatnm 
revealed a diffuse increased condensation of the 
entire lumbosacral region and destructive tc^jon< 
of the sacro-iliac joints. The patient died in 
September 1932, following a prolonged stornij- 
illness. The pathological diagnosis was : . 1 
chronic suppurative arthritis of both saero-iiiac 
joints; (2) p.vogenicostconn-clitis of the lumbo- 
sacral spine: (3) right psoas abscess; (4 1 suppura- 
tive phlebitis of the left femoral vein; (3,' multiple 
metastatic soft-tissue abscesses: (6) chnmic 
ostcom.vclit is of the scapula (healed) ; (7 ) amjdoid- 
osis of liver and spleen; (S) septicaemia. Hi.— 
tologicalh’, the picture was characterized by 
numerous focal areas of necrosis, active inflam- 
mation, and healed foci. 

circumferential cartilage plate and the 
lack of a definite protective subchondral 
laj'cr of compact bone as seen in nor- 
mal joints. The nature of the spongA- 
bone and the peculiarities of the blood 
supiily tend to develop a carious form 
of destructive necrosis. However, small setjuestra, eomp<i.<(‘d of the tliin 
outer compact layer and that portion of the liody formi'd iiy liie O'.'ifie.a- 
tion of the secondary epiphysis, may and do occur. ( 'otidcnstition, 
proliferation, and bone production are enconraiKHl by the natund .sluggish- 
ness of the vascular current. Characteristically, direct infect ion^ c;iu,''‘ 
an ulcerative surface lesion of the body, who^e dcptli dejiiauN ui>on the 
nature of the infectious agent and its duration. The tyj)'- of le-ion in the 
hematogenous forms is varialile and may l>e destructive and ulci-r.ative. 
solitary, ami localized, ]iriniarily in the ilisc .alone, in tie- di-c .and the 
contiguous bony structures, or even in tiie subp'‘rio'te;d :ire;i. Th*- 
primary focus is practically always in the bone m.arrov di-nally that of 
till' Vertebral bodies) or in the di"-'!'. Mxtiai-io:i of tiie lo-jon :n:iy o-iair 
abo by I'rosion anteriorly under the loiigitiidimd ligrinii-nt . ( *ee.i>iiin.i!!v, 

imiltiple small foci of different dunitioii' .an- tmtod thro-ighon; I.,,.!;,-, 
with reactive zones of eburimtion surrounding tin ri'nin:.;.:- 

of the cartilage jihite may remain for :i long tin;*' in of r!.,- <!. -.;r a - 

t ive elcimait < of the di<e:ne. Rapid in \ :i'’.on ot t !.• • ' t i n- . .-a-;. 
occur with subsequent coll.-ip-e of tin- > rtibr;. 1 ; •• ... . 

material and the nicntgenograpliic siuii!' - 'ho-.\ tf.:;; d;-- ,.'- a- 

primarily in the j'osterior inter\ i rt* hr:;! <'r ;■ 

\\ ni. .NO, r 




.TAfron Ki;i>owsKi 


3-JS 


TAULK V 
CoMrt.iCA'rioN's 

fowl Questionnaire Total 
.Series Series 


.Suppuration .}3 9 59 

Involvement of the rentiiil nervous system 10 S 18 

Metastnses 6 14 

Murtality I5 10 25 

.Sinus formation 13 10 2£) 

Vaseul.'ir involvement -I 4 

Constitutional * involvement 0 9 

Gil>I)osity 0 9 

I'Atonsion 13 13 

Decul)ili 5 5 

.S|)omiyIoiistI)esis ** 1 1 


* T’lie eonstitntionul eomplieations incklentiil or related to tlio disease were: diabetes, 
one,' lues, tw»,' uraemia, (wo; psyeliosis, two; and amyloidosis, two. 

*• .Si)ondyIoIis(he.-;is was oiiserved in an eiRlit-year-old boy who presented a diffuse 
lumliosacral lesion with slippiiif; forward of the involved fifth lumbar vertebra on the 
saonun. Under a mistaken diagnosis of tuhercnlosis, a Hibhs fusion was performed, at 
which time the lamina and proee.<ses of the fifth lumbar segment appeared to be seques- 
trated. .Simi«e5 jitui ji hunu'ral metastasis followed, with subsequent recovery. Spondy- 
lolisthesis was apparently (Inc to (he destructive process, although congenital mal- 
formation cannot ne ruled out. 

these joints do become secondarilj' involved, especially in chronic exten- 
.si VC lesion.s of the Inmbosaerai region. Less commonly, small localized 
foci occur in the posterior jrorlions of the vertebrae, which respond 
faA'orably to itroinpt t i'catmcnt. Collateral changes occur, as they do so 
frequently in osteomyelitic proce.sses in the long bones. Pyogenic osteo- 
myelitis is characteri/.cd by its variable pathological manifestations, and 
spinal localizations offer no exceptions to this rule except possibly foi die 
carlj’- and persistent attemjits at regeneration that go hand in hand wit 
even the most rapid destructive elements of the disease. Suppuration 
occurs in the A\ast majority of cases. 

COMPLICATIONS (TABLE v) 

The most common and important complication from the singicn 
viewpoint is suppuration and abscess formation. The formation 0 a 
scesses is perhaps the most striking feature of pyogenic osteomye itis 0 
the spine. These are characterized (as in tuberculosis) In’’ theii grea size 
(from even relatively small bony foci) and tendency to gravitate ai 
migrate from their original sites. They may burrow into adjacent iss 
spaces, into the I’ertebral-body surface, or even into the 
The latter invasion is facilitated by the relative weakness and in'su 
of the posterior longitudinal ligament and the loose attachmen 0 
annulus lamellosus posteriorly. Anterior extension is most 
is favored in practically all body lesions because the fiexoi sui ace ^ 
spine is in relation throughout with the viscera, from which it 
only by the prevertebral space. The muscular and fascial at ac 1 
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Fig. 2-A - 


Osteomyelitis of the second and third Iiy drainace aiiterior 

cciA-ic.al vertebrae with a rather marked >'*fnmnw«toid mn-cle. Excel- 

retropharyngeal abscess, which caused recoxerj. 

this patient, aged thirty-three, classical 
nicchanical symptoms of embarrass- 

nient to respiration, deglutition, and of the sjiino form natural cleava'ze 
phonation. , , , . . ‘ 

planes for purulent inipration. 

Such migration is most classicalh’ illustrated by the more slowly di'veloji- 
ing tuberculous collections. Those in pyogenic lesions, which may form 
'vith amazing rapidity, often perforate these cleavage ]ilan(‘s and trace 
more bizarre routes. They are governed more or les< by their s'-gmenial 
level of origin. 

The retropharyngeal abscess most often ari'cs from h'siotis <if the 
upper cervical vertebrae (Fig. 2-.\), and may invadt' the lateral a-iioct of 
the neck, jierforate the canal, or descend into the posterior medi.-i'tinum. 
One patient rejiortcd the sensation of posterior tirip lone after the Ic-ion 
had heah'd clinically. Rarely a retrojiharyngeal ab-ces- may do'Ciaid ami 
form a jisoas collection. Bulbar compression, incidont to the sub'-ajuent 
luxation of the atlas, may occur. Obstruction of deglutition ami ( tnlMr- 
rassinent of respiration tire the usual .symptom^. 

In tlie thoracic region, our interest center' chieily tiieen tie- ri tro- 
niediustinal tvbsce.ss. The intimate connection' ot the :int>Tii,r !er;g;- 
t'ldinal ligament with the co'tovertebr.d arttculatio!; tm-.y 
townrd the intervertebral and interco'ta! 'ps.ce-, !tv ;i!ir ■■ the tih--,--., 

Si'e rise to tyjuctil ]'aravertebr;d sht-.dow-, in tie- re- ;;tg- :iejr..;''.. 'I';. 

P-eurti and pi-ricardium may be ]'- rforat<'.i. 

I lie mo't common site ef le,;' i!i the I':::;':, -.r r> g. -r. i- f- • - t' ■ 

Wot. NO, 




KI’U)W,SKI 


iliopso.'is niiisclc ;mtl its fnscin Occ.'isioiially, tlio ontiro psoas 

innscl(‘ is (l(>sl royi'd !Ui(l displ.nccd hy pus. Jn this connoction, it is neces- 
sary to ciiipliasixf' tlu' f^rcat clirdcal iiniunlaiicc of isolated occiirrences of 
iliopsoas alis(’(-ss(‘s and iliopectinea! l)tirsili.s with no related vertebra! 
pathology, l^npltiif' of the faseia of the psoas imisele or direct perfora- 
tion of the anterior longil\uIinal ligatnent may give rise to the more ex- 
tensive forms of nd roperit on(‘al abscesses. Not nncommonly, perine- 
])!iriiie collections of pns resnlt frojn himbar foci. 

riu' (h‘\'elopment of pns from the superficial aspects of the sacriiin 

and coccj'x results in surface 



Fig. 3 

ostcom3'elitis of 

• 1 lx.. 


ahsce.sses. ^dlose abscesses 
which arise from the anterior 
hoi'ders maj" burrow down- 
ward and laterally and simu- 
late the courses taken by 
other pelvic osteom3''elitic 
foci. Most characteristi- 
cally, abscesses in the hollow 
of the lower sacrum and 
eoccy.x collect beneath the 
le^’ator ani muscle and may 
appear in the subgluteal re- 
gion, perianal]}’' or perirec- 
tally. When they originate 
above the attachment of the 
levator ani muscle, a sub- 
periosteal abscess arises which 
may appear as an ischiorectal 
abscess or laterally above the 
crest of the ilium or other re- 
gions confusing from a diag- 
nostic vie'wpoint. 

The invasion of the spi- 
nal canal and its contents by 
vertebral- osteomyelitis gives 
rise to the gravest complica- 
tions of pyogenic spondylitis- 
(See Table VI.) There v’ere 
instances of spinal-cana 


ten 


Pj^oRcnic ostcom3'elitis of tlie dm-solumbar 
spine in a female, aged ten 3'ears. Tins roent- 
genogram illustrates the value of lipiodol injec- 
tion of sinuses in order to determine the extent o 
the process as an aid to diagnosis and plan ot 
operative attack. The sinuses were successfully 

drained by an incision along the anteiioi ilia 

crest. complications in the lowa 

series, with a mortality of 60 per cent Most or become 

are due to an extradural abscess which may meningitis 

diffuse. When the dura is perforated, a typjcal p.cture oj men 

follows. Our interest was especially arouse yo , ^ eight 

n a boy, eighteen years of age. with lumbosacral mvo vement of t 
months’ duration. Twelve hours after b.lateral dramage by 
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TABLE \T 

Analysis of Complicatioxs Due to Ixvol\-emzxtofthe Ce.vtp.al Xep.vous Svsteji 


Iowa Series 


Total number of cases 

Males 

Females 


10 (16.6 per cent.) 

7 cases 
3 cases 


Segmental focus of vertebral disease: 

Lumbar 5 cases 

Dorsal 4 cases 

CerATcal 1 case 


Time of onset of symptoms related to the central neiwous system: 
Range — Onset of osteomyelitis to four years afterword 
Average — Si.\ months after onset of osteomyelitis 


Duration of sjinptoms related to the central nervous sj-stcm: 
Range — Onset of osteomyelitis to four years 
Average — About nine months 
Symptoms; 

Sensory 5 cases 

Motor . . 7 cases 

Root pain 1 case 

None 1 case 

Unknown • 1 <"'Vsc 


Pathology: 

Meningitis 1 

Infarction of cord 1 case 

Subdural pus ^ 

Compression . 1 cases 

Bactcriologj’: 

Staphylococcus cases 

Streptococcus ^ 

Mi\c<l 1 fa'C 


Treatment : 

1. Bone disease: 

Dniinagc . . . . 
None ... . 
Consera'ative 
-. Spinal canal: 
Asiiir.it ion. 

Mortality 


3 

3 ca^o^ 

•t 

I r.'w 


l:iiitiiii'ct()iiiy ai)])r(iach, uieniiiuiti' ti*-vi ;>ii>'-(i. pr->vr.! 'vniptotoritiraliv 
atui By rcpcatoil ci<ti'rnal ptiticttin-' vhtch yi- Id- i p',;- an.} a cniturn.! 
growtli (if st;iiihyl(ic(>ccti< atinii' ni-ath i::. '.'i!aLl'' v.lat; tia- 

I'aticnt t\:is (li-cliargi-d. li’.it he n '.’.tnn-d mirnp'.- !y . iv. :• ■} nB . 
yc;ir latt'r, at whidi tiini' cve:: tla' 'i';;;a! inn i ti:;' n r:;. .:. 
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TAHKK Vff 

■r.\Mr».\Ttt»N or U.UlIATI.VC) OH Ilf.l KIlUKl) VaIS 


Inwii ScricH 

’rol.'il tmnihrr of case.*! 

'I'inir of onsri : 

ItiitiKaliafc 

n(’lay<’tl 

'lypc: 

Hilatrra! 

I5iilalcntl 

Altrrnalitif; 


])).*'•( rilnjl ion; 

Frintin 7 cases 

laimliar . Senses 

Occipital 1 case 

I-neal 2 cases 

Superior ultilcal 2 cases 


SeKiiiental localiz.ation of disease; 

Jannbar 13 eases 

Dorsjil 5 eases 

Sacnil 1 case 

C<!rvical 1 ease 


20 (33 per cent.) 


M cases 
0 cases 


3 cases 
I (5 eases 
1 ease 


In contradistinction to the slowl}"- developing insidious symptoms of 
com})ression clue to tuberculosis, pyogenic infection usually strikes with 
dramatic suddenness. Not uncoinmonl}'', the spinal roots become m- 
voh'cd usuall}’' indirectl 3 ' by being surrounded by inflammatory tissue 
which leads to oedema and infiltration, giving rise to radiating pain 
(T'able VII). Compression .sjouptoms are usually focal, but may not be 
evident. In one instance discovered at autopsy, there had been no 
neurological symptoms. Sometimes extensive general iiiAmlvement blots 
out all local and focal signs, and leads to errors in diagnosis. The cord 
suffers chiefly througli compreasion and inflammatory oedema. Septic 
thrombosis of the spinal plexus of veins is frequent and occurred in two 
instances. Therefore, so called suppurative perimeningitis is usually 
secondary to a vertebral osteomyelitis and is seldom primary. 

The most common vascular complication is thrombosis of the iliac 
veins rvhich occurred in three eases incident to lumbosacral disease. 
most interesting occurrence was that of a mycotic aneurysm (Figs. 4 
and 4-B). Extension of the disease is most classically illustrated in tie 
lumbosacral region where sacro-iliac involvement occurred in six instances, 
in two of these cases the involvement ivas bilateral. Rupture ^yit ex 
tension into the neighboring viscera is not an uncommon complication, 
particularly in cervical and dorsal foci of the disease. 

Gibbosity was noted in only nine instances (15 per cent.). ^ 
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complication is not so common as in tuberculosis because rapid extensive 
bone destruction is infrequent, the «ii~ca'e is often quite rapidly fatal, the 
recumbent position is quickly assumed by the patient, and the bone- 
production reactions 
often occur rapidl}'. 

However, there is noted 
in almost all cases some 
spinal deviation such as 
mild scoliosis and loss 
of the normal ph 3 'sio- 
logical curves, due 
either to limited de- 
structive lesions, or 
changes in the inter- 
vertebral discs, or mus- 
cle spasm. There was 
one instance of spondj'- 
lolisthesis (Fig. 5). 

Spontaneous or 
postoperative sinus 



Fig. -t-.t 





.tACDII KUI-OWSKI 


foi'iii.'il ion is luit imcoinmoii wlioii observed about, the I)aek or in rela- 
tion to tlu' spine, shonhl always lead oik; to snspeet a spinal focus of the 
dise.asf'. in the low-baelc region, these siniisfis are often multiple and 
st ronpily suirtresl ive of elironieity. 1 f is rat her surprising that amyloidosis, 
as pro\'ed at auto|)sy. oeeurred in (udy one instance in spite of the chron- 
ieity and seriousness of tlu- disease. 'Phis was also suspected clinically in 
one other e.ase in wliieh flie p.-ifient recovered, .although he presented 
lumbosacral inv(»lv(Mnent and a luige liver .and spleen for almo.st two years. 

Ibaaait sliuhh's have tended to show 

?«) that .amyloidosis i.s not a permanent 

that elforts 

at tlierai)y shonhl not be abandoned 
wluai sucli elinieal evidence is present. 

Bony motastascs occurred in 
eight instanecs in the Iowa series. 
j In obseure sjrinal Ic.sions, such com- 
plications often lead to a correct 
di.agnosis. More commonl}^ multi- 
pie soft-ti.ssiie abscesses occur which 
seem to helj) build uj) the patients 

- resistance if his general condition is 

good or fair at the time, but theseinay 

' bo a terminal phase. It is interesting 

• to record that in one instance, in which 

^ (he sj)iiml localiMtion was in itself a 

■. metastatic lesion, the patient made a 

correct diagnosis immediately, but 
several weeks elapsed before his medi- 

W' cal advisors were convinced. 

E The mortality in the Iowa senes 

I Avas fifteen cases (25 per cent.) and 

I . ten cases (23. S per cent.) in the ques- 

t I tionnaire .scries, — a substantial re- 

^ ^ duction from that of the older litera- 
Fio, 5 ture. The prognosis is materially 

Spondyloli-sthcsis of the lumbosacral rUn,-, 1= eeiierally appreciated, 

spine, associated with or due to an bettei tnan is geiieia j 


spine, associatca wit,n or auc to an 7 , ,,r^nn a rea- 

osteomyclitic invohminent of the lum- A good (prognosis depends Up 
bosacral region, in a male, aged eight i,i.y. e„rlv diagnosis and adequate 

years. There appears to he a destruc- SO a y , . , , minimize 

tive separation of the neural arch at the treatment which tends to 
"isthmus”, but a congenital etiology complications. It is interesting 

cannot he ruled out. is essentia^ 

a chronic disorder as in its more common long-bone ' hospital 

shortest duration of the disease among the patients seen m ‘ 
was two weeks in a case of acute posterior involvement the o g 

twenty-one years in a case of lumbosacral invo ' between two 

duration in the group in which the outcome was fatal was 

the jouknai. of bone and joint subgekv 
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TABLE VUI 

General Symptom Analysis 


Iowa Series 


Subjective — 

Onset: 

Acute 26 cases 

Subacute 15 cases 

Insidious S cases 

Unknown 11 cases 

Constitutional reaction; 

Profound 4 cases 

Marked 14 cases 

Moderate 24 cases 

UnknouTi IS cases 

Spontaneous pain CO c;iscs 


Objective — 

Tenderness 40 cases 

Muscle spasm 26 cases 

Ix)ss of weight 25 cases 

Superficial abscess 1” cases 

Parenteral abscess 14 c;vses 

Oeilcina and infiltration 6 ca=es 

Hip contracture 1“ cases 


montlis and ten years (in one easel and avoratied (exeUwive of the latter) 
eight and fivo-tentiis months. In the reniaininc e;i,'es. the duration of the 
disease ranged between seven week.' ( coccyx ) and twenty-om' year.' 
(lumbosacral region), and averaged thirty-.'even and tbirty-five-hnn- 
dredths months. All in all, deeivseated inacces'ible le'ion.-;. extcn-i\-e 
destruction, and grave complications are the real caU'C' of fatal outcome. 

ni.AC.NOsis 

The most imjiortant requi'ite for clinical diaitno'i' of ]tyo'.;enic'i>o:i(iy- 
litis is a knowlcdgeof the disease. An ab^olut<■ diamn'-i' ca.n be unnie enlv 
upon bacteriological or micro'copic ex:imin;itiou of the ti"Ue, or b<i:!i. 
Injection of sinuses with an opaiiuc solution ;uid roentgenographic ex- 
amination will often lend a clue to the origin of the infe( tii>;i. 
rioh)gical and microsco]ii(> examination of .'inu' 'cr;iping', vith gnini .i-; :g 
itioculation of the material, is of groat :iid in tie' di;igr,i.-i». A pre- 
sumiitive diagno.'is nniy be made upon tb.e eiinie;il cie’r- ■ of the , 

the roentgenogmphic examinatioti. the iiaeteriologi.-.d r.e.d e.-.;' r.i- ■ 
examination' of ;i'''Oci;ited pritnary or m* t.-.-t.-itie le-;..:.-. f,' 

culture. In the Iowa si-ric'. a.n .’d'-einte diagme;- i-. ;■ ia 1 1. ■■ ti. . ■ r- 

ity oi cu'es, I'rotn the lor.d pat i.-e’.ogi'.-a! vi. up i-.-.t, : r t’ 


\\ 111 s.. r, xrc.c 
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most (iifliruK (iis(';isc tf) flin'rrrnf i/ifp. A discussion of the differential 
(li!i,mu)sis involves tli(‘ follo\viu,« condiiioMs which were mistakenly diag- 
nosed in the lown series: tuln<reulosis, nine cases; appemlieitis, four cases- 
piM-ineplirilie aliseess. fmir eases; arthritis of (In; spine, four cases; pneu- 
monia aiifl einpyetna, four cases; mediastinal malignancy, three eases; 
sofl-lissne al)seess, tliree eases; meningitis, three cases; sacrolumbar 
strain, one ease; seia/iea, one eas('; mycotic lesion, one case; and ureteral 
ohstinction, one ease. In many eases, the diagnosis was made only after 
an e.vh.'i us fi\-e study and lengthy ohservation. A surprising number of 
eases w<*re diiignosed correctly vm-y early in the course of the disease; 
some, at antoji.sy f)nly. 


CMNKU.M. SVMl’TOMATOLOnV ('rAULK VIIl) 

J he onset may he acute*, suhaeute. or insidious. In the very acute 
cases, the const it ut ie)nal re'uction ov(*rshadows the local condition. The 



Fig. 0 


Late l)ony Ijriclging in a male, aged thirty-six yeans, about 
one year after licaling of the operative sinus. 


apparent discrepancy 
Iretwccn the occa- 
sional early, small, 
and oven insignificant 
lesion and the marked 
comstitutional reac- 
t ion is e.xplained by the 
severity of the initial 
primary bacterieniia. 
Contrary to previous 
ojrinion, in the major- 
itj'^ of cases the course 
of the disease becomes 
subacute or even 
chronic. S'po7itaneoxis 
and provoked localized 
pain is characteristi- 
cally present in all pa- 
tients who are 7nentally 
alert. The patient as- 
sumes the recumbent 


position very early and exliibits spinal rigidity due to muscle spasm 
Because of the depth of the lesion, some time may elapse before local 
signs are definitely demonstrated. Superficial suppurative manifestations 
appear earlier when the disease oidginates in the posterior processe^ 
Most commonly there is palpable oedema and infiltration of the bac 
muscles. Posterior superficial fiuctuating abscess areas are uncommon m 
the cervical region where the musculature is dense. In the dorsal an 
lumbar regions, these abscess ai’eas are not uncommon and are usually a 
one side of the midline or in the erector spinae sheath. Extensive is 
section of the sheath may occur once pus finds its way into this compar 
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ment, with attendant destruction of the muscles by pressure atrophy or 
actual inflammation. Petit’s triangle is a favorite site of presentation 
from lower-back lesions. Occasionally, bilocular superficial abscesses on 
each side of the midline are noted. Marked tenderness is usually cir- 
cumscribed; at times, so much so that a minute digital e.xamination must 
he made m order to detect it. These .sites and points of digital-pressure 
tenderness are remarkable for their tendency to remain localized to the 
same region in contradistinction to the more shifting sites of tenderne.'S 
incident to ligamentous strains and sprains, and are almost pathognomonic 
of pyogenic infection. 

Similarly, the spontaneous pain is generally diffuse at the onset and 
finally becomes well 
localized to the area 
involved. The pa- 
tient assumes various 
attitudes in an en- 
deavor to obtain re- 
lief, but seldom 
succeeds. Local and 
general pain is pro- 
voked by all move- 
ments which jiroduce 
motion of the .«pine. 

In lumbar and low 
dorsal lesions, nietc- 
orism and genito- 
urinary symptoms 
are commonly noted. 

This is jirobably due 
to an inflammatory 
oedema of the jire- 
verteliral tissues and 
the resultant irrita- 
tion of the .'jymjia- 
thetie chain and ganglia. Other .^ymjitom- of a vi-ccral n.-iture .'src gov- 
erned l)y the segmental area involved. 

The blood enitnres are imiiortant a> an aid in the difTi n-niial di.-ig- 
nosis, especially with reference to tiibercnlo-i- and vi-eeral le-ion-. The 
heinoglolnn rang('d between 5.5 and 90 per cent, and .'iver.iC' d about 7n 
per emit. Th(' retl blood count u-ually revealed a. nu'd' ra’e iii-;:re<' of 
anaemia, but in Mune ca'^es a marked de^ri-e va- pre-' nt. The v. hit*- 
blood cinmt nuigcHl betwivn normal and 3.5.00(1. -bovine :i ni'* !* r.-it*- r;-- 
in till' Mibacnte and chronic .-tace- of th*- di-* a-*' in tie- !n;;p*nty of e.-i-. 

1 he M'dimeiitation time w;i< a^ low a^ thirt*- n tnitmt* ' arni. a- an itei;- 
tor of the gener.d trend of the lii-i-a-i- -.nii th*- of i-;* rb». 

involved, w;iv ntilir*-..! to gis'd a'ivantae*-. 



I'm. 7 


Dc.-^tnictivc li— ion of •■evenil in'mtle’ liiirati-in in the 
conticilou-* tiortion** of tin* ^^Ton^! arni thini lu:nlt;vr v*-rt*-- 
lirae in a male. ac<-<I --ixty vi-ar-. IL-ath o*'rnrr>-i alviiit 
four niontle^ after oivnition. 
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I’iu’ is iiidispiMisiihlo in (ho diagnosis. Pyogenic 

f'I)on(iyIilis is (iinVronlinlofi from (ho (iihoroiilotis forms chiefly by the in- 
<’ioaso(l (lonsily, bony briflgj<*s, and o.\'os(osos which characteristically 
occur in (In* former. 'Die sof(-(}ssuc |).'iivn’crlcbnd .sliadows incident to 
(lu? a((cn(lan( oedema may be ('vifleid as an early .sign and .sometimes 
.‘^imtdate aliseess forma(ion, Abnormali(ies of (he intervertebral spaces, 
however slight, an* important. 'Dn; trabecular architecture of the af- 
fected .‘ire.'i becomes olistaired in (lie early stages. The patient must be 
carefully pri'pared ami the i-nlire spine examined in anteroposterior, 
lateral, and even obliipie vii'ws. Many of the most important and 
earliest roentgenographic changes are noted in (he anteroposterior views, 
particularly sliitie flevi.'itions, para-oste.'il calcification.s, localized destruc- 
tive vertebral-body changi's, alterations of the intervertebral .spacc.s, and 
prolib'nitive changes of all kinds and with varying degrees of bony 
bridging (I"ig. (i). Other changes ohsi'rved in this .serie.s include seques- 
tration, mottling of the \‘(*rtel)rae, and varying degrce.s of erosion and 
destructive phenomena. 'Die most destructive phases of the disease in 



Fig. S 


Roentgenograms showing osteomyelitis of the fourth and fifth nnipplla 

in a male, aged forty-two years. Tlie initial infection was ^ (.gnig. 

organism. One year later, the patient returned with recurrence of bacK y p 
Roentgenographic examination revealed a left psoas abscess and bony g _ 

tween the fourth and fifth lumbar vertebrae. This abscess was dram y 

terior incision; at this time, only the staphjdococcus, ^ ]iad 

recovered. Originally, the focus was in the posterior articular or- 

now extended to the bodies after secondary infection by the usua py g 
ganisms. 
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Fig. 9 


Pyogenic lesion of eleven months’ duration in the lower dorsal vertehrae of a 
male, ag(^ forty-three years. This ca.=c was eomplieateil hy empyeiM. Iiirdtra- 
tion shadows show a paravertehral abscess in the soft tissues. 





m 


Fig. 10 

Fxten^ive lumho'acr.d and hilatorid 
saero-iliac n'lc-omyehtis of one ye.ar's 
duration in a nude, acts! seventeen years. 
Proliferative cluiiigi's an- negluphle. 
Death enMual, ilue to local ami gem-ral 
eompliration'-. 


Fig. 11 

Dx-aliri-'l hyjv rtrophie form- of rve.. 
suppurativ*' o'tis>rayi liti- in a fe:r.-d' , 
acisi twelvi' year-. 


the interverudiral tlise, iti the early stage- before eotitigiiie.;- Ise.ie h: 
heeit ile-troved. are refliYted inen-lv hy sjm.eial alti-ratioas. 'fhe h-h 
may ami doe- hegiii in the interarticiilar joint-, ami (■hliqu'- atid at.t* :< 
]Hi-terior nn-ntgenogram- may reveal juitho'ogie.d lieviati ':;- i.ere. 1'. 
ean-e tlie ealeinm salt- remain at'.d help to lorr.'ire ;i;e t, P; >e,-,.g. :. 
hone emidition-, atrojihie eh.atige- do !;<>t apterir < -.r’-v .a n;’' t; 
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loiva 1 

S'erh-.^ 


Qtic.stiomiaire 

Scrie.s 

Total 


Tola! 

i 

Ih'aliai 

i !)it"(l|,''’imis 

1 ! 

I'likiioivii 

Total 

Healed 

Died 


Dirct’t utt.'ick 

S i 

1 

1 .i 

•5 

0 

0 

i 

17 

0 

25 

IiuM.'^idii mul dniimiiu' 

-I 


('> 

/) 

O 

! 11 

5 

6 

38 

C-onsvrvativv 

<1 

! f 

(1 

0 

0 

n 

S 

1 

18 

1 jimiiicctomv 

«' i 

1 »' 

(1 

(1 

0 

2 

1 

1 

2 

Xo trc.'itmciit 

II j 

! I 

/l 

O 

(5 

2 

' 0 

2 

16 

Spiiml fti.^ioii 

•i ! 

0 

! 

1 

: 0 

I 

1 

0 

3 

Total 

(iO 

• i 

211 

l.a 

8 

' 8 

•12 

32 

10 

102 


* Xo tlivi.M'nii f)f tn :itmcn( into iho j-t:i,«(-s of tlie disraw has been attempted becaiLe 
it li.'i.v no nnielie.'il lheni|)<'titie .Miinilieaner. Direct stirRical treatment indicate, an 
attack upon the lionv focus, altlioiit;h in most instances tlie of bone remove 

insiiflicienf to alTeet materially the course of the disease. The ..j 

spine does not permit the idea! nanoval of the diseased nortions cntircb- 
radical operations bav(* been done. Aileipiate drainage is likel\ to be e. . 
tin- alTeeted bone is well e.vpo'cd. 

Ic.-^ion c.vtt'iul.s, clc.stnictivo plieiiomcna arc evident. Occasionally, ttoe 
i.s a eoinplett' or tvedge-.shaiied colIap.se of tlic vertcbial bocj. 
intcrver(el)nil discs are often destroyed (big. /). 

Tlie most charaoterislie feature of pyogenic osteomyelitis is the pi - 
enco of a reactive new bone formation which produces bon} bn ‘ 
is always prc.sent sooner or later in the disease. T-his biidgmg an 
tcrior involvement arc the chief differential points in ruling out tubem- 
losis. New bone format ion is often very e.vtcnsive and results in fus 
the vertebrae, even relatively early. In any case of spond 3 ditis iv 1 
been studied by serial roentgenograms over a long P^nod of tn , 
presence of a localized uniform narrowing of the 
with hypertrophic changes about the margins of t jer e lae 
with or without evidence of abscess formation should sug^e 
bility of pyogenic spondylitis, and the history s lou ® difficult 

further examination made from that point o vi „ .^yidch go 

diagnostic problems are presented by the more emgn 
on to veiy little gibbus formation. In 

structions close to the disc appear and may rapidly invo ^ ^ ^ truc- 

subsequent narrowing. One ease showed multiple 

tion. What appeared as a diffuse condensation in so liealed 

in the roentgenogram proved at autopsy to ® ® mycotic aneurysm, 

sclerotic foci of the disease. In the case comp , . , by the osteo- 

the changes in the vertebrae were due to actual ^ ^t p^i. 

myelitic process and, in part, by the erosive (pig. 4). 

sations on the anterior contiguous sui faces ol e 
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As a rule, abscess formation can be easily demonstrated. The re- 
tropharjTigeal collection pushes fonvard the oesophagus and trachea and 
appears as a smoothlj* outlined semilunar distension (Fig. 2-A). The 
shadows cast bj* purulent localizations are in part due to the associated 
marked inflammatorj' oedema of the paravertebral soft tissues. Para- 
vertebral aliscesses show up as clearly as do those of tuberculosis (Fig. 9). 
Iliopsoas abscesses are clcarh' depicted as bulging iliopsoas-musclc shad- 
ows especially when unilateral (Fig. S). The chief differential diagnostic 
points in favor of a perinephritic abscess are obscuration of the psoas 
muscle, deviation of the spine with the convexity toward the lesion, and 
absence of spinal changes. In a general way, the roentgenographic find- 
ings will depend upon the length of the observation ])eriod and the under- 
lying pathology. In the Iowa series, roentgenographic studies were made 
in fortj’-eight cases. 


TREATMENT .\ND END UESELTS (TABLE l.x) 


Tlie uncomjilicated case of pi-ogenic spondylitis does not present any 
jiarticular problem from the surgical viewjioint. Ojicrative intervention 
is imiicrative when suiiimration is evident. When in (innbi, iiouncr, an 
cxploratonj incision should be made! Orr's jirinciples of adequate drainane 
and adequate rest serve as an excellent guide in the management of this 
disease. When supiniration is not manifest and the general course of the 
disea.se warrants, lied rest on a frame or plaster l)ed and general hygienic 
measures are indicated. A .^imide adequate incision will sufiice for most 
localizations when an abscc.-s is jiresent. When afTected bom' exi't< in 
the jiosterior procc.«ses, it may be identified at the floor of the operative 
simts by charaetcristic roughening and should Ix' removed. 'I'hc bodie- of 
the vertebrae shoidd not be attacked except for hioji-y piirfiO'C- for obvi- 
ous anatomical reasons and because of the <langers of sub-etpient -erion' 
hemorrhage. Posterior involvements shoulil be a])pro:iehed hy tlm mo-t 
direct routes. In the cervical region, the retro])haryngeal ab-ee-- i- bi-t 
ilrained by an incision just anterior to the sternocKidojna'ioid mu-ele. 
Blunt dissection through the alar fa=cia i>etween the erienid ami hyoiii 
bones (lu'utral zom' of Prentis<) is most e^Tecti^•e. b.nigie i.r tie- finger 
of an assistant should lx* placed in the jiharynx. In tlietinr-al region, the 
retromcdiastinal abscess requires a ]irocednre mu Ii a- eo-tutrati-'/er'e,'. 


tomy or a more lateral rib re.-eetion. 

I.umbar hx-i may be attaeked |v>-’. riorly throngh i 
latiTal border of the erector spinae in:*.-' .V- iii all d'- [ 

i' a tendency toward pieiuatnre elo-nre of tie- vvonad, 
s.'iry to cut .some of the eontiguon' l.-iVers traa, 

this. Drainage through Petit's trmngl'- i- ofti n « ff, ti 
If'iot'.s.wldehsonii titm - r* quiTe ;!a:tf.l or tota; s-, 
coccyx is easily drain' d djf tly Wt.''; a’ - . .. J 

the jvdvis usi::dlv into ti.e lii ■;>- • .- -’.•.•.t:. -tf , 
a.'.i in, ciston. ah'ttg t I t !-y at i\t:'..*> | 


cision- i,i>t at th" 

-''-.ited fo,.;. til. 're 
It m. iv i... I;, 

' r-' lv to tx-event 
'■ evi n for s.-.t-ra! 
•T' x;,,. 

' gra'cit.ate I iato 
b • et a -nat-'i !,v 
kr"'. h. Kv,.;. 
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in ease's of posle'rior iin’oh-einenf, due lainiiieefoin}'’ approacii should bo 
avoided in so far as possible hr'canse it ('Xposes the eanal and interverte- 
bral fejramina to ('Xlension eonlaniinaf ion. Similarly, indiscriminate 
asi)iralions and lumbar pnnetnres may result in complications involving 
tlie meninges and tlie cord. A vaselin pack is lightly inserted into the 
deptlis and a g('nei'e)ns dre.ssing is applied. It is not necessary to suture 
ai\y i)art of tin* wound. . 'I'lie patient remains n'eumbent until the wound 
has liealed and is tlu'n allowed up in a brace or east. 

Comi)liealious must be? dealt with as the'3’ arise;. Some of these have 
been pointeel out ami the'ir tre'atment sugge'sted. Laminectomy is cer- 
tainlj' indieateel wtu'u e'e)mpre'.ssie)n .s3’mptoms oeeair, due to extradural 
collection erf pus. Lamine'e'temn' is alser often indie'ated in the chronic 
stages of the’ elise'jise' whe'ii e'ennpre'ssion .symirtoms persist. In some cases 
of meningeal e'eunplie'jitiem, elrainage* of the: subdural space or, at least, 
rejreated puncture elreiimige' m;iy be ne'e'e'.sseiiy. 

Idle surgie'al jratholergv is inte*resting and often confusing. Rough 
bone in vertebral-berel}' involvemeait is not e'asil}’’ jralpable at operation, 
due to the eemtiguous oedema of the paravertebral soft .structuies. 
Sometimes the* absce.s.s is not. located, but co]riou.s drainage ensues 
post opera tivel}’ if the wound is proj)erl.y left o])en. During opeia- 
live dissection, the oedema of the soft tissues ofiers an excellent gui e 
to the .surgeon and confirms the diagnosis of deep-seated inflannnation. 
Sequestra not uncommonlj’’ find their wa}" to the surface during con 


valcsccnce. . , 

In the Iowa series, sirinal fusion was jrerformod under the mista 'cn 
diagnosis of tuberculosis. This procedure has been recommended, lou 
ever, in selected cases of pyogenic spondylitis, but would seem lumece.. 
saiy in vicAV of the tcndcnc3'’ to spontaneous fusion. 

In the ten cases in which death occiua-ed in the questionnaire senes, 
the localization of the lesion was: lumbar bod3’', eight cases, doisa o y, 
one case; and dorsal arch, one case. There were five extensive mu ip 
segmental foci, and other foci of the disease were present in v ® i 
Seven patients had positive blood cultures. Two cases weie comp ica 


by meningitis and one b3'’ puerperal sepsis. . . , • +),« 

In the fifteen cases with a fatal termination in the j. 

localization of the lesion was: cervical body, three cases, dorsa o 
cases; lumbar body, seven cases; and sacral body, one case. 
two of the patients were adults. More than one segment was mvo 
all of these cases, and the disease was chronic in the majon ^ ° 

One or both sacro-iliac joints and the sacrum were invo ve 
every case in the lower lumbar group. Other factors con n ^ 
fatal outcome were: bacteriemia and sepsis, eleven ^ses, anr 
one case ; involvement of the central nervous system, ve case , 
aneurysm, one case; obstruction to the upper respira ory 
cases; visceral complications, ten cases; thrombosis o „„ges. 

four cases; and the presence of other foci of the disease m o 
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SUMMARY AXD COXCLUSIOXS 

More discriminating diagnoses have resulted in a surprising increase 
in the prevalence of p 3 'Ogenic osteonn'elitis of the spine. The large series 
observed at the University' Hospitals, loiva City, may be partially ac- 
counted for by the rural en^■ironment from which most of these patients 
came, it being generally' stated that py'ogenic bone infection is most com- 
mon in such districts. Almost 1 per cent, of all cases hospitalized in these 
Clinics is due to some form of py'ogenic ostconiy'elitis. There is no evi- 
dence to show that py'ogenic bone infections in general are gradually' 
diminishing or becoming more benign in this country', as was recently' ob- 
served by' a British writer in his clinic groups. 

The diagnosis of py'ogenic spondy'Iitis can be made reasonably' early' 
if the disease is considered at all. In fact, a knowledge of the disease is 
the primary' factor in the diagnosis. Clinically', there occur acute, sub- 
acute, and chronic forms which are not conditional upon the extent of the 
lesion, but upon the associated bacteriemia and other complications, — 
particularly' the rapidity' with which suppuration and abscess formation 
ensue. The disease is common in adults, although it predominates in 
the second and most active decade of life. Any part of the vertebral 
sy'stem may' be affected, but essentially' the disease attacks the bodies of 
the vertebrae sooner or later, especially' if prompt adequate treatment 
has not been instituted. 

The mortality' is still too high. It may be axioniatically stated that 
operative intervention is imperative, as soon as the diagno-is is made with 
a reasonable degree of certainty', when suj)i)uration is jiresent or susj)ected 
in the acute or chronic stages of the disease. Tiie extent of the openition 
is necessarily limited by the ojierative risk and the important static func- 
tion of the spine. The secondary' puruleiit infiltrations mu-t continue to 
demand our primary' surgical considerations. Tlie adeiju.afe ev.acuation 
and continued drainage of such collections offer creat difiicultie~. and. 
in general, can best be accompli-lK'd by' observing Orr’s principle-. It i- 
an imjire.ssive le.s-on to observe at autoji-y the pre-' tice of huce jwlvic 
and j'soas abscessi's after oiH' has thought that tin' local ,-itn.ation h.'id been 
adequately taken care of. On the other hand, there are -'". eral jeiti- nt- 
in this series who. followinc a jirolonged p'-riod of snfff rin" and di-- 
coiuauenient. an- well otdy because of a per-i'te;it repe.-.ti-! a.tta' k up , a 
the disease. The lumbo'acra! lesion- are paitieularlv liiflieult to l■•.■.■du.'.tl■ 
clinieallv. es])ecially after one lU more of the -ai ro-dnie ant - lia'. e b- -i 
involved liy i xten-ion t I-ia. 1 ( 1 '. The p.'-ima.''y -pnad fo re'pnr, - tie- 

first attention of the surm.,,11. and any j--b. le pun:!' at i or i;.;:!- 

tr:itii>!i -liould be ;iti.-ieked from evi-ry s’i:;:;e'- or !' r '.o hnn-c 

.about it- -ucee-'fiil e\;ieii;it ion. an.i c- •;;( sma dr..:';.-0' 

No other lo.-e.tmn re'.-e.-d' -oc'i.iTly tt.'- ' ' ,U;.c 

prinuinly with :i '• pt:e;!. mia in th" a, -tt. -••.V'-i-fty .r-r- o.;, 
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acute stages do so l)ecause of tlie intense geiuiral sepsis. It is fortunate 
that, in d(;aling with spinal foci, we need not- concern ourselves with the 
old debate relative to the earl.v attack upon the bony focus in acute pyo- 
genic bone infection. In treating these lesions, the rule of adequate 
drainage and rest, as soon as the diagnosis is made, should be followed un- 
til further knowledge about the relatiojiship between the port of infectious 
entry, the septicaemia, and the local condition contra-indicates such meas- 
ures. 

Tho writer wi.'^lie.-^ to expre.-^s his appreointion (o tlic members of the profession 
wlu) were kind onoui^h to (ill out and return the rpiestionnaire-s on this subject. 
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SACRARTHROGEXETIC TELALGIA 
II. A Study of Sacral Mobility 


BY HORACE C. PITKIX, M.D., AXD HOMER C. PHEASAXT. B.S.. A.B.. 

SAX FRAXCISCO, CALIFORXIA 

Tliis article is the second of a series of five *. It is based upon addi- 
tional analyses of the 506 records used in the first article and niton the 
records of 144 normal male students whom we studied as controls durins 
their routine physical examinations for entrance to the University of 
California. Its scope is limited to a study of the mobility of the upper 
sacral joints, and its purpose is to show that sacro-iliac mobility is demon- 
strable in vivo, as well as in autopsy material. 

In reviewing the literature, we have enconnten'd ver}' little difTerence 
of opinion in regard to the mobility of the sacrolumbar articulation. Tlu' 
sacrolumbar zygaiiophyses may resemble those between thi' adjacfuit 
dorsal vertebrae, or they may vary through 00 degrees of revolution ' 
until they resemble those between the lumbar vertebrae. The type and 
extent of sacrolumbar motion must vary with tlu' shape of the articular 
facets, but we have not found any author who doubts that the normal 
articulation is movable. .Vbnonnal mobility may caust' .‘'train -- that is, 
pathological tension — in the extra-articular sacrohnnbar ligauKuits. In 
th(' first article of this series ”, we showed that such ten-ion catue-- 
sacrarthrogenetic telalgia. 

Despite arguments to the contrary, the normal se.ero-iliae articulation 
is a diarthrosis. This fact has been established beyoml all po'-ibility of 
informed doubt by the anatomical and pathological studie- of Meyer, 
Klein, Goldthwait and Osgood, .\lbee, Derry. Bro<pke. S.a-hin, and otlier.-. 
'I'hese authors have shown that the norm.al -acruin tala-.- part in aiilero- 
Jinsterior (flexion and ('xtensioni nmvement- of the -niie' aini tliat it- 
average mobility in the cadav(‘r i-^ J ilegn-e-, ('linie.al ri p'oid- of -:>ero- 
iliac niol>ility an- less ea.'^y to find. few .-urgeon-. iik-' Uyi-r-on. have 
demonstrated sacro-iliac mobility by matupida! ing tle-e joint- (inring 
surgical exposure. Chamberl.ain and otln r- Iia'. i' (ict‘ rtnue il -;e ro-i!i.ie 
mobility by roentgp'nographic tnea.-uri nn-nt- V'ltn al :nn'':ii;y at th" 
symphy.-is pubi-. but the.-i‘ ha^■e b'-i !i -tude- of a.bnorn;:.! ;o:nt-. .•I’.i; v. . 
have not found in the literature aisy chnje.d sn- a-ur.- >4 t.orn.al 
motion. It is not ditlicult to di tmic.-trate ant. rots--;. r;,.r n.p.tiic; ,.f 
sacrum in two lat.T.a! ro.-nt.g.-nognite.- t wuh ■; r. nrah 

tUld with the -pine in tic- po-it'.<>!.- o’. t • Xec, an-j l.\;. 



366 


II. (’. IMTKIX AXI) 11. C. I’lIKASAXT 


bill, this iiiot.liod is not. suitable for rapid e.xaniinations of large groups 
of normal subjeets. 

The axis of normal sacral motion usually is described as a line that 
parallels the ])lane of the base of the sacrum and passes through the body 
of the second sacral verb'bra in (he transverse plane of the trunk Such 

a line cro.sses each 


sacro-iliac joint 
among the interos- 
seous ligaments close 
to the sacral tuber- 
osity, and lies at the 
approximate center 
of the circle that 
would be formed by 
continuing the rough 
arc of the upper tivo- 
thirdsof theauriculate 
articular cartilage 
(Fig. 1). Movements 
of the sacrum about 
this transverse axis 
are analogous to 
flexion and extension 
of the spine. 

Despite the fact 
that the sacrum is a 
part of the imrtebral 
column and, there- 
fore, might be ex- 
pected to take part in 
rotatory and lateral 

bending movements 

of the spine, we have 
not found any authoi 
who describes these 
types of sacral mo- 
tion. The shapes o 
the sacro-iliac joints 
Fig. 1 and their rough intei’' 

Lateral view of the sacrum. locking surfaces s 

to deny the sacrum 

any movement about its loirgitudinal (rotation) or antei opostei io ( 



bending) axes. „ ^n+inns of the 

In the presence of an intact symphysis pubis, all ^ 

innominate bones about the transverse axis of the sacrum, ^ -gtic 

transverse axes of the hip joints, must be paired motions. An 
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motions of this tj-pe would rupture the symphysis and are possible only 
when the sjunphysis is relaxed or torn. When the weight of the body is 
borne upon the lower extremities, the paired movements of the innominate 
bones are flexion and e.xtension about the hip joints. In these movements 
the sacrum takes little part, since the weight of the trunk, acting through 
the lordotic lumbar spine, holds it almost continually in a position of 
fle.xion *. ]Movcments of the pelvis, other than fle.xion and extension 
about the hip joints, are associated with unpaired, antagonistic motions 
of the innominate bones about a transverse axis that passes through the 
center of the symphj'sis pubis. This axis lies at the approximate center 
of the circle that would be formed by continuing the rough arc of the 
lower two-thirds of the auriculate cartilage (Figs. 1 and 2). We have 
checked this tjpe of 
iliac motion by meas- 
urement of antero- 
posterior and lateral 
roentgenograms taken 
with the subjects in 
the standing posi- 
tion, but we have 
devised a much more 
convenient method of 
measuring it by 
means of an iticU- 
iioinctcr. 

This in.'strument 
(Figs. 3 and 4) is 
made from a car- 
ponter’s calipers to 
which ball points, a 
small i>cnduhim, and 
the scale of a trans- 
parent i>rotraetor 

liave been fitted. Thr roatt rx'.f e 

1 lie nnl, upon whieli 



tlie jirotraetor and pi'iuhihim are mnnnied, .-lidc' jhri'ni:]i 
I'O't and eontimially bi--‘eet< the spae*- !>• tw.-'-n the arn.' cf 
1 Inis, tlie jdane of the surface of the protractor alv .••.y- i- par; 
that coniii'cts the tip- of the caliper-. The < \:i:r,i!ier .••.pplie- , 

* >’:\ nrt dinvilv O r r* : .•* 

tlif' j ! !*.*•;«• V T:.f * rv-ti ^ • 

ihnrtis 'irt Ti t* *:•*. f r:' ». \ !• •• c- • 

«'\tf riv'T', •'[ t ! f-"' '! I '■ 

t ti's'i'kllv n Tf *!r<' *> 

r-\-! t T r "-.r* t \f ‘♦-t-v 

li r V .rr-:;:', 'i l!* .W-Vr-' ‘ r ' - J 

ijjk t’l tN' r.! r i , : •• \ r * 

1 e-, • J • - r ‘ ^ 


ti.r 

:!;*• 

!:*•! 
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immediately oppose any attempt to increase tlie angle of inclination, and 
the sacro-ischial ligaments immediate!}’’ oppose a decrease. Ho'svever, 
flexion of the sacrum will relax the sacro-iliac ligaments and allow the 
ilium to rotate forward; extension of the sacrum ■\A’ill relax the sacro- 
ischial ligaments and allow the ilium to rotate backward. When an- 
tagonistic mobility of the two ilia occurs, it thus creates a need for flexion 
of the sacrum on the side of increasing iliac inclination, and a need for 
extension of the sacrum on the decreasing side. The sacrum obviously 
cannot flex and extend simultaneously; it can do only one of these acts, 
and the weight of the trunk tends to hold it in flexion. Thus, as we have 
noted in the summary of our examinations of normal males, the ilium that 
is being rotated forward usually shows a greater excursion than the one 
that is being rotated backward, and the increased lumbar lordosis reflects 
the increased flexion of the saci’um. 

When an ilium rotates forward about the symphysis pubis as a center, 
its articular surface, which is slightly behind the center of motion, travels 
on a rising arc and is carried somewhat upward, as well as forward. Sim- 
ilarly, rotation of the ilium backward causes the articular surface to be 
translated backward and downward. When antagonistic iliac mobility 
occurs, the sacrum cannot remain suspended in mid-air, but is forced by 
gravity to follow any downwai'd or forward motion of the ilia. Therefore, 
the articular surface of the sacrum, on the side of the ilium that is rotating 
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forward, accompanies the articular surface of that ilium in its forward and 
upward movements. The opposite side of the sacrum, in a like manner, 
aceompanics the ilium that tends to rotate backward and downward. 
Thus, the sacrum is caused to bend laterally and to rotate away from the 
side on which the angle of inclination is increasing. The antagonistic 
movements of the ilia and the associated movements of the sacnim can 
be demonstrated quite easily by measurements of roentgenograms, and 
we have checked our inclinomctric figures by this method. 

From the foregoing, it is apparent that we must divide sacral mo- 
bilitj' into two tj^pes: 

1. Fle.xion and extension, in which the sacrum is the moving 
member and the ilia are fixed. 

2. Lateral bending and rotation, in which the ilia are the moving 
members and the sacrum follows pa.^sively. 

It shoidd be emphasized that lateral bending and rolalion nonnallii do 
not occur alone, but as correlated movements, and that in thi.^ re.'iieet the 
sacrum docs not differ from the rest of the pre.^acral verte!)rae, perhaps 
excepting the atlas and axis. We have found, by inclinnmetric and other 
measurements, that this second type of sacro-iliac motion regularly ac- 
companies all lateral bending and rotatory movc'inentsof the trunk (Table 
I). Because the volitional element is gneitcT in these movements than in 
the reflex compensation for a lengthenc'd leg. w(> have not u<ed tin'in 
for routine tests *. 

The problem of metisuring separately tiie mobility of either sacro- 
iliac joint, when both joints are movable, has proved to be an in-;oluble 
one to date. In cases of bilateral sacro-iliac ankylo-is. tin' measurement' 
of iliac mobility regularly luive shown less than 2.0 degree.' of tot;il an- 
tagonism (which estal)Iislies tiie maximum error iniienuit in tiii' metiio ii. 
In cases of unilateral sacro-iliac ankylo-i.-, ant.agoni'tie mobility of the ilia 
has been found to lie identic.al on the two side', or to have difTe.-cd by 
less than 2.0 degrees. In ottr grotip of normal males, tie- a\'enige ati- 
itigotiistic mobility of the h'ft ilium wu' -l.S degrees, v bile th;it of the right 


* Tlio relation of t!ie <Iornin:int haml arni eye to jh.ae n 
perhaps irnj>ortant. When we made onr mr^i^-Tireriien!*- of il:.' 
normal Ptndents. wc nl.'*o made re<N»rii« of tl«eir !t:'»r.d''’ir.e‘-'' ; 
nu'tlmd “ and diseoveml tlie followmc fart« 

1. The dominant eye. ]>nmarily, and tlie do*:nr.ari! l.and, 
'vilh a d(:Tn*a*io in the iliar inrhnation on the Km.e ^^!e in r 
‘ 2 , I’mlateral <ionhle dommanre 1*1 uith, 

a. The larjre'^t <hfFerenee |»<'t^»'<‘n t!,e a* ch “ 
^tanrr, the douhh* dominant Mde tendii.c to fh"v. the 

h. The larpe*.t e\rnr'*'.nn of one jlmm., U'^rdly t: »* f ’ 
ride when that yide !•« louerf-”.!: 

e. Tlje hir;:e*.t r;el r}iar:ce in the iz '‘hn-.t; -n of l) *' J 
le*-< mahslr ilmm fn^cjnmtly follow rr.tl.e; t* *• - » 

ortr. 


V 

ie mo'..!; 
'.iZ'.'l r\ 




i'! in 
: t \* ; r 



r, *1 ^ 

f O ^ 


o. IvJcht-eVTsinr'v i*. i V ;t!. t? I\*^*'‘* ? Vdjr.*!-r- - r, 

l"oih.*i. 

-t. !»>!:, r*v i*- w;th e 1 ’ 

of the ih'v 

fi *rhe t » t <*’ re 5'‘ ?* f J* *- * ' t ! ' ' ? ^ ‘ T. z. * 

" sth t!.f tt ! -d r.' t - 1 1 1 f ^ t « . . • 


err-tmr and 
t he jrrt '•!;» of 
hy tyn: \n> 

, • e a « ;.*i t r-' i 
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ilium was 6.2 degrees. This represents a total antagonistic mobility of 
11.0 degrees. In our group of cases that showed sacrarthrogenetic telal- 
gia, the antagonistic mobility of the ilia was found to be increased; its 
average measurement was 7.0 degrees for the left dium, 7.6 degrees for the 
right ilium, and the total was 14.6 degrees *. A comparison of the two 
groups shows that in the group with sacrarthrogenetic telalgia the average 
mobility of the left ilium was increased bj' 2.2 degrees, or 46.0 per cent.; 
that of the right ilium was increased by 1.4 degrees, or 23.0 per cent.: and 
the average total mobilitj' was increased bj* 3.6 degrees, or 33.0 per cent. 
If one will imagine the effect of an increase of 33.0 per cent, in the mobilit}' 
of any joint with which he is completely familiar, he uill recognize the 
possibilities of strain that such abnormal mobility entails. 

The ilium on the side of maximum pain may show an increased 
mobilitj' or a decreased mobility, but, when we consider that in this series 
the average mcrease in mobility of the loft ilium was 23.0 per cent, greater 
than that of the right, the following figures become significant. Tender- 
ness of the posterior sacro-iliac ligaments was 14.0 per cent, more frccpient 
on the left side than on the right. The patients complained of telalgia 
originating in the left sacro-iliac joint 17.0 per cent, more often than in the 
right. Prone-knee flexion was more limited on the left side 37.0 per 
cent, more often than on the right. Supine straight-leg raising was 
more limited on the left side 41.0 per cent, more often than on the 
right. 

In the first article of this series, we showed that sacrarthrogenetic 
telalgia in the lower extremities is camsed by pathological changes in the 
tension of the extra-articular ligaments of the upper sacral joints. At that 
time we omitted all consideration of sacro-iliac mobility. The parallelism 
between the incidence of sacrarthrogenetic telalgia, abnormal mobility of 
the ilia, tendernc.«s of the sacro-iliac ligaments, the jiatient’s opinion of 
the sotirce of his pain, and the results of those tests which tend to increase 
the t<'i\siou of the sacro-iliac ligametits is too striking to be forttiitous. \Ye 
feel that abnormal sacro-iliac mobility is not only a regular concomitant, 
Init also a imtent cause of the abnormal ligannuitous tension that produces 
sacrarthrogenetic telalgia. 


COXCI-fSIOXS 


1. Sacro-iliac mobility can be demonstrated tit vivo bv inea^tirinc the 
movement^ of tin* ilia. 

2. ^ In the st.andiim i>o-itio!i, all motion^ of th<- trunk, with the excc])- 

tioii of llcxioii and «'Xte!>-ion, normally an- :i-'ociate<l with unjiaircd, 
MiUniroiiivtii' inovt iui-nt- iIh- ili:t :i Tniii-Vi-r."'* that 

throuuli tlu‘ co!\trr th*- ptihi" 
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3. Eoiation aiul laic'ral bciuling of Mk* .sacrum normall}^ do not occur 
alone, but as correlaied motions that are coincidental to antagonistic 
movements of the ilia. 

4. The positions of the ilia in normal stance, as well as their relative 
mobility, are afl'ccted by the dominant c'ye and hand, 

5. The average antagonistic mobility of the male ilia is found to be 
increased 33.0 jier cent. abo\-e normal in those subjects who complain of 
sacrartbrogenetic telalgia. 

0. Abnormal .saci'o-iliac mobility' is a iiotent cause of the abnormal 
ligamentous tension that jiroduces .sacrarthrogenetic telalgia. 
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LUMBOSACRAL FUSION FOR THE RELIEF OF LOW-BACK 

PAIN 


A Report of Thirtt-Five Cases 

BT HAROLD G. LEE, M.D., BOSTON', MASSACHESETTS 
From the MacAuslcnri Ortf^opncdic Clinic 

The painful low back, orthopaedic in nature, which fails to respond to 
conservative measures still presents a problem. While operative fusion 
of the spine has assumed a prominent place in the treatment of these dif- 
ficult cases, the published reports of spine fixations for this affeetion are 
comparatively few, and many attempts have given unsatisfactory results. 
It is not easy to obtain a solid fixation of the lumbosacral region. The 
successful fusions in thirty-two of the thirty-five cases that form the basis 
of this paper were due to the introduction of a larger amount of bone for 
grafts than is provided for by the usual technique. 

From the diagnostic standpoint this report will substantiate the view 
held by many observers, — nameh', that anomalies of the fifth lumbar 
vertebra or postural variations at the lumbosacral junction are often the 
underh-ing factors in the causation of low-back pain. The complete relief 
that followed fusion of the lumbosacral junction in the ^eril^s of cases to be 
reported proved to the writer’s sati.sfaction that the site of ])ain was 
localized in this area. 


SUMMARY or <'ASi;S 

The series of thirty-five cases extended o\'er a jteriod of approxi- 
mately five years. 

I'Aghteen of the ])atients were male.' ami seventeen were fenud's. 
This equal distribution of the affection between the ''-.ve' would point to 
anatomical irregularities as factors in thr- etiology of baek pain. 

The ages of the jtatients at the time of operatioji range<i from thirte. n 
to sixty-one years. Sixty jier cent, were between f.\(n!y-one ami forty 
years of age at the time of oper.ation. and, in ail but one ea-e, 'Vinpto!!)' 
had been ex]terienc<'d for more than a yea.r 1« fore thi‘ 'iium v.;'.- fioe.p 
I.ight jiatients wen' betwi'eii thirteesi and tventy ye.ar- of .age. It i- < n 
from this age distribution that low-baek jedn i- e\p reen-i i n-.o:.- (o;:'.- 
inonlv during the active ye.-ir.' of life. 

1 he back pain was u-ually :'."oe!al* d v>i:!: n -.m r. mg 
or both thigh', and in many tai'e- tla re ua- .1 of ;• .■.■>. on t! e r 

side o' the calf ju't below t he ■■ ;e;nt i !;■ ; m t h - i - n • 

till.v exjterieneed at the mU'i'!.- attai htC' V- on tl, 

r.-idiate o\-,'r the >aero-i!i:!e ri g'.on T.'.' :■ v.r. .... . •, . ; 

chief complaint wa- p.ain ti :• rre-t t-i hi: -. :g: , ; ’ ;• n 

e.'i'e', w ])i n t he prit lent ' t rr- i,'’.;---’ a i ■ ;■ .'m\ : in.’”. ,■ ■ 

^iititte,! froiu Isaek p.iiii ’t::: • m ’’ ■ p 't 
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In the majority of {;n.ses, lh<; on.sct of .synij^toms was ascribed by the 
])aticnt to a st rain incurred eit her while lifting a heavy object or in falling, 
and recurrent attacks of disability had been experienced over a period of 
several 3 'ears. At. some time in the course of treatment, all cases had 
been diagnosed as sacro-iliac disturbance, and all patients had undergone 
the customaiy medical and conservative orthoiwedic treatment. 

The determination that mechanical derangements and pathological 
changes existed in tln^ lumbo.'^acral region was made from a study of the 
roentgenograms. It is unnece.^.sary to review in detail the lumbosacral 
junction wit h its numerous anatomical variat ions and its vulnerability to 
stre.'^s and strain; medical literature contains ample discn.ssions of all 
phases of the subject. In this jjarticular series of cases, tlie predominant 
anatomical defects and A'ariations of the himlio.saeral region comsidered to 
be potentialities of disturbance were, in the oi'der of relative frequency, as 
follows; 


Slumpinp of llio fifth lutnlh-ir verfot)ra ami impinpement postoiiorh' on 


the .sacrum 7 cases 

A.symmotrical fnect.'^, or variation in tlio pf)silions of the articular facets. . S cases 

Facct.s nsymmciricn] in outline 3 cases 

Facets asymmetrical in position -1 cases 

Marked hluntinp of the facets of the fifth lumbar 

vertebra (Figs. I-.-\ and 1-P) 1 case 

Incomplete cIo.«urc of the f)ost(>riorneuraJ .arch witli spondylolistliesis 7 cases 

Sacralization 2 cases 

Also in combination with asymmetrical facets 1 case 

Also in combination with horizontal sncnim and slump- 
ing of the fifth lumbar vertebra 1 case 

Perpendicular sacrum ^ 

Impingement of spinous proces.ses (Fig. 3) ^ 


2S cases 

These defects were seldom isolated, but existed in combination with 
various other structural abnormalities. In the first group of cases, there 
were two in wdiich, in addition to the slumping of the fifth lumbar verte- 
bra, the sacrum was horizontal. In the second group of cases, sacraliza- 
tion or defects of the sacrum accompanied the irregularity of the articular 
facets. 

Spondylolisthesis, in the third groujo of cases, rvas associated witi 
lack of bony fusion of the posterior neural arch in the fifth lumbar veitebia 
■on one or both sides. In four of the seAmn cases, the laminae rvere free y 
movable. In one case — that of the thirteen-year-old patient ^^the laminae 
were completely separated centrally and rvere only partly ossified an m 
trvo distinct sections (Fig. 4) . In all seven cases, the origin of the spon y o 
listhesis seemed to be definitely congenital. In only one case did injuiy 
•enter in as a factor, and even in this exceptional case the part that 
played is questionable as the case AA^as one under litigation. The c mica 
picture did not differ in any special respect from that of the other J 
•except that physical examination reAmaled the typical lumbai lor osisa 
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Fig. 3 


I. K. Before spine fusion. Xote impingement of the spinous processes. 

prominent spinous process of the sacrum. The longest duration of 
sjTnptoms in these cases was six years and the shortest was six months. 

In only one of the cases of sacralization had actual fusion of the 
transverse process of the fifth lumbar vertebra taken place: this was a case 
of unilateral fusion with marked torsion of the spine toward the sacralized 
side. Sacralization, whether complete or incomplete, renders the lumbo- 
sacral area susceptible to strain. Listing develops, first from a lumbar 
torsion, to which later is added a compensatory dorsal curve. The ad- 
vantage of recognizing a sacralization early in life is apparent. 

In one case, the roentgenogram showed anomalies of the spinous 
proce-sses with some fusion of the fourth and fifth lumbar vertebrae, which 
had already been established by nature. There were also marked arthri- 
tic changes between these vertebrae. The patient was a man sixty years 
of age and he had suffered from pain for over twenty years. Complete 
relief followed fusion of the lumbosacral region. 

When any of the structural changes already described e.xist in the 
lumbosacral region, it is easily understood how this junction is thrown 
open to strain. Sudden trauma, occupational strain, excessive weicht. or 
faulty weight-bearing aggravate the normal strain, with a consequent 
development of arthritic changes. Muscle sjiasm .-ets in to protect the 
affected area, but, in turn, it creates further strain and faulty weight- 
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hearing, whiclj l(>a(l (o (lie (levelopnient of iuUliiional irritative changes. 
It is a vicious circh'! 

Occasionally, a case is seen of a purely mechanical imjhngcmcntof the 
fifth iumhar vcrtchra \vi(ho\U arthritic changes. It is noted that pa- 
tients with such l(‘sions complain of pain while standing, but often, after 
laying down for a pei'iod varying from fifteen minutes to an hour, they 
.seeure relief. 'Fhc mitigation of jiain in tlu'se ease.s i.s in contrast with the 
coiifiiuial pain e.vp('riene('d in eases in which irritative arthritic changes 
lia\'e occurred. 

In only seven of the thirty-five cases were faetors other than congeni- 
tal abnormalities (he apparent causes of (he back pain. Artliritis, to.vic 



Fig. 4 


j.- lu, a. ^ j 

A. G. Prooperative roentgenogram, showing spondylolisthesis in a boy, 
thirteen. The laminae are completely separated posterioib^ ai J I 
fied, and are in two distinct sections. The sacrum is horizontal. 
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ill origin, tlic caiisalivo agont in Mircc casos; tlio process started low 
down and sjircad upward. In throe oases, abnormal static conditions, 
caiKSod l\y a .sliort h'g, result (*rl in the fleveloiiment of structural curves 
with aecoinpan.ving low-haelc pain. In the one remaining case, a severely 
marked list, of long-standing and associated with irritative joint changes, 



Fig. 6 


Spine fusion, showing: .-o 

Left: Removal of osteoperiosteal grafts froni the tmia. , 

Up-per Right: Special instmments used for turning P S tibia, 

laminae and sacrum and obtaining cortical chips of bo 
Lower Right: The various layers of grafts in place. . 

1. The grafts turned up from the laminae and sacrum, 

2. The cut-up spinous processes; j-Uo+min- 

S. The cortical slivers of bone obtained from the tima, 

4. The broad grafts obtained from the tibia. 
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had folloM'ed trauma. 

The e.xplaiiation of 
the causation of pain is still 
being sought. INIitchell, 
in liis e.xcellent article on 
“The Lumbosacral Junc- 
tion’’, described fully the 
relation between nerve- 
root distributions and 
such derangements as 
spondylolisthesis, slump- 
ing of the fifth lumbar 
vertebra, and an acute 
lumbosacral junction. In 
brief, the pain is pre- 
sumabh* due to the ten- 
sion on the nerves pro- 
duced either by congestion 
or b}- stretching. In the 
case of the nerves of the 
fifth lumbar vertebra, 
which are of fair size and 
have relatively small 
foramina through which 
to pass, it is easj* for the 
inflanunatorj* reaction to 
produce pressure. Be- 
cause of the tendencj’ of 
the irregular anatomical 
structures to twist, it is 
also possible that torsion 
causes stretching of the 
nerves. The fact that 



Fig. 7 


Spine fusion, showing heavy chip grafts tumcti up 
and down from each lamina and overlapped. Grafts 
arc also turned up from the sacrum. 


many patients obtain relief by h’ing down would seem to bear out the theory 
that some mechanical factor, such as is produced b^* torsion, may disturb 
the nerves in some cases. Apparently, bony impingement without motion 
docs not enter into the production of pain, for, althougli deformity is not 


corrected at the time of operative fusion, the patient obtains relief. 


TECHXIQUE OF OPER.\TIOX 

The patient is prepared for operation in the usual manner. One 
shoulder is raised on a rest to bring the chest off the oiierating table, in 
order not to embarrass respiration. 

A curved skin incision is madcover the area to be fused, and the line is 
Fo placed that it does not lie over the fascial incision, in order to minimize 
the danger of infection. 
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Tlic) f.*i.sci;i is ciil dircflly ov(>r the spinous prooo.sses. 

3’ho s)nno\is ])ro('('s,s(\s of I In? fourlli ;im( 1 fifl h lumbar vertebrae and, as 
a rule, of the third lumbar vertebra, as well as those of the sacrum, are 

carefully denuded in or- 
der to obtain good ex- 
posure. A great deal of 
time need not be used in 
removing all the liga- 
iru'ntou.s attachments and 
t ii)s of the processes. The 
laminae are thoroughly 
cleaned as far back as 
jKissible. 

I f the lumbar muscles 
are heavy, they are cut 
half an inch from their 
at t achment on the sacrum 
in order to avoid undue 
])re.ssurc during retrac- 
tion. 

The spinoins proc- 
esses are cut off at their 
base, removed, and placed 
in salt solution. Care is 
taken to cut the third 
A’oidcbra in a slanting 
direction to avoid a 
prominence that wonld 
become an area of teiider- 
ncss. 

Heavy chip grafts 
are turned up and down 
from each lamina. A spe- 
cial instrument is used 
for this purpose. 

With the same instrument, heav 3 '’ grafts are turned up 
sacrum. It is to be noted tliat, when actual slipping forward of the 
lumbar vertebra has occurred, care must be taken to make the union 
tween the laminae and the sacrum especially secure. If the laminae are 
mobile and cannot be successfully fused, they should be remove an 
eluded in the bridge of bone established at the base of the laminae. ^ 

The spinous processes are completely denuded of fascia an , 
case of younger persons, of cartilage attachments. They are then cu n 
fine pieces and carefully packed over the chipped grafts in the spine 

One or both tibiae are opened and osteoperiosteal °^*^ticai 

with numerous small slivers of cortical bone, are removed. 
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chips are first pressed over the grafts alreadi' in place, and then the broad 
tibial grafts are placed side by side, so that the final layer of grafts is about 
two inches in width and at least one inch in thickness at the lumbosacral 
junction. (See Figures 6, 7, and S.) 

The periosteum, muscles, and fascia are sutured over the grafts, and 
the skin is closed. 

Care is taken to leave the wound drj* by squeezing out the blood clots. 
A small sandbag is incorporated into the scultetus bandage to e.vert pres- 
sure on the wound and grafts during the first twenty-four to forty-eight 
hours. The patient is placed on his face. 

After-Care 

The patient is recumbent in bed for four weeks. A plaster jacket 
or pehdc back brace is then applied and is worn for a variing period of 
time. The patient should be ambulatory six weeks after the operation, 
and all support should be discarded within .^ix months. The fusion should 
be solid in three months. 

Comment 

There was no operative shock in any case. There were no deaths. 
In one case, the wound became septic, partly as the result of excessive 
pressure from retractors as emdenced by sloughed muscle. 

END RESULTS 

At postoperative examination it was found, as a rule, that the patient 
with htigation pending continued to complain of symptoms longer than 
did the patient whose case had been uncomplicated. The only post- 
operative difficult j- encountered in these cases has been pain in the cocciw, 
a symptom that is undoubtedly due to the more erect posture. It is, 
however, onlj' transitory and disappears as soon as the flexibility above 
the fusion returns. 

Thirty-three of the thirty-five patients were examined after a period 
ranging from one to five years. In the other two cases fusion had been 
done only five and si.x months preidous to examination. The following 
table shows the approximate periods of follow-up: 


5 months 

0 montlis 

1 rear 

1 J o vears 

1 ease 
12 cases 
.... 2 cases 



3 vears 

3 ca^e5 

3' vears , 

1 ca?e 

4 vears 

o cases 

5 vears 

- • • • 4 ca'cs 


Excellent results — that is. complete relief from .'ym{)toms — have 
been obtained in twenty-nine cases. Both clinically and by rocntaeno- 
grai)hic examination, the fusion has been demonstrated to be solid. The 
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pnticnts linvo n'lurnocl (d llioir vnrious occ-uiiulions; several do heavy 
work; others are elerkiiiR; and one is a snperi?ilendent in a hospital. Two 
palicnt.s have horiK! ehildren, and the deli\'eries have been normal and 
williont diflienlty. 

One jialient has relief from symptoms, but experiences a peculiar 
sensation in the back, 'This was a ea.se in whicli the graft had to bridge 
over a defiK’tive lamina tliat was earl ilaginons and .separated. (The 
writernowremovessiudi laminaeat the time of operation.) Thepatientis 
doing lieavy work and thm'e is (‘very indication that the final outcome will 


be satisfactory. 

The jiatient iijion whom the spine fusion was performed only si.\' 
months ago has no symptoms at the pnxsent time, and the fixation is solid 
as evidenced in the roentgenogram. 'J'he eventual outcome should be 
satisfactoiy. It is likewise (‘xpected that the patient wlio was treated 
operatively fiAX* months ago will obtain an c.xcellcnt result. 

In the three remaining cases, .symiptoms have persisted after fusion, 
and the roentgenograms do not show .solid fi.xation. 


CON'CLUSIONS 

From the satisfactoiy results obtained by operative fusion of the 
lumbosacral region in a series of thirl y^-fivc cases, it would seem that this 
procedure ha.s a definite place in the treatment of low-back pain, when 
conservative measures arc of no avail and when the roentgenogram 
demonstrates jratholog}'’ or structural changes consistent wdth the clinical 
findings. 

Operative fusion of the sjnne, to be effective in abolishing back pain, 
must insure absolute obliteration of all motion at the lumbosacral junc- 
tion. In cases where fusion of the spine has failed to give relief, the fixa- 
tion has been found, both clinically'’ and by roentgenographic examina- 
tion, to be incomplete. By the use of the operative technique described 
by the writer, elimination of all motion is certain. 

In the diagnosis of low-back pain, more attention should be directe 
to the bony structure in the lumbar region and particularly to the postur- 
ally defective back. In the presence of atypical structures, trauma be- 
comes at the most only an aggravating factor in the causation of pam- 
The significance of defective structures is to be especially considered in t le 
care of industrial injuries. .. 

Our understanding of the structural abnormalities that may un er le 
back pain now makes it possible to single out the spine that may e a 
potential source of disturbance. As a result, fusion may be carne 
out without subjecting the patient to long-drawn-out conservative 
ment. Also, from stereoscopic studies of the lumbosacral region, i 
possible to classify laborers as to physical fitness for heavy w'Oik. 


Mitchell, G. A. G. : The 
Apr. 1934. 
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A METHOD OF DEALING WITH CHRONIC OSTEO^MYELITIS 
BY SAUCERIZATION FOLLOWED BY SKIN GRAFTING 


BY BASIL AKMSTHOXG, SI.B., B.S. (LOXDOX), MARGATE, KENT, ENGLAND 
Medical Superintendent, Eoyal Sea-Bathing Hospital for Surgical Tuberculosis, Margate 

AND T. FRANCIS JARMA.N, M.B., B.S., M.D., BRIDGEND, lYALES 
Late Assistant Medical Superintendent, Royal Sea-Bathing Hospital, Margate; Assistant 
Tuberculosis Physician, Welsh Xational Memorial Association 

The problem of applj-ing Thiersch grafts to caidties and recesses has 
been successfullj’- solved by Esser and Gilhes in their plastic work. Esser 
deidsed the plan of appljdng the grafts on a mold of Stent's dental composi- 
tion which exactty fitted the ca\'ities to be grafted. 

The idea was conceived that this method might well be apphed 
in promoting the rapid epithelialization and healing of bone cavities 
left after radical operative treatment of chronic osteom3'elitis. Prior 
to the adoption of this method some eight j-ears ago, these cavities 
had been treated by packing with sterile gauze in the ordinarj’ waj', and 
it was noted that the granulations grew much faster from the peripheral 
parts of the ca^dties than from their depths, which often resulted in the 
formation of small deep-hdng saccules connected bj* a narrow track with 
the superficial surface of the granulation tissue. These saccules were 
responsible for the persistence of multiple points of discharge on the sur- 
face of the granulation tissue and failure of epithelialization at these points. 

The method to be described ob\’iates this disadvantage and promotes 
reallj- rapid epithelialization.- 

DESCRIPTION OF THE METHOD 

First Stage: Saitcerizatioii of the Diseased Area 

A tourniquet is applied, as this greath' facilitates the operation In- 
improving the field of 'S'ision. 

An incision is made to expose the area of bone to be dealt with. This 
incision embraces all sinus-bearing areas in the immediate vicinitj-, and 
such areas are excised. 

Sufficient bone is then removed to expose the chronic ostcom\-elitic 
cavities which ma}- contain sequestra. In the performance of this earh- 
step in the operation, either the periosteum should not be reflected at all. 
prior to the removal of the outer layer of bone with the chisel, or such re- 
flection should be extended no more than is absolutel\- necessarj-, as the 
outer laj'ers of the long bones receive their blood supiih* from the perios- 
teum and the removal of the latter will result in the sequestration in flakes 
of the superficial hn-cr of bone along the border of the cavitv left after 
saucerization. 
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All Hoquostra arc removed and tlie diseased area of Ijonc is thoroughly 
eradicated until the cavity so formed is surrounded by relatively smooth 
and liealthy involuerum. In performing this eradication of the diseased' 
areas of bone, it is advantageous, whetiever i)ossible, so to shape the cavity 
that in trans\-erse section it n'sembles a funnel or saucer with the mouth 
wider tlian tlu; lloor, and in longitudinal section it has at its proximal or 
distal extremity, or at both, a considerable overliang formed by the 
superficial layer of tlu' exeavatcal bone. The recesses thus formed will 
provide an ('fiieient natural means of retention for the stent mold which 
is to be applied at a later stage in the tnmtment. 

Providing an overhang of 
bone in this manner may also 
have anatomical advantages; for 
cxamjjle, when diseased bone 
must bo removed from the 
diaphysis of the upper end of the 
tibia close to the epiphysis, this 
can bo accomplished without 
disturbing the tibial tuberosity 
and its tendinous attachment. 
It is important that all the 
diseased bone, or as much 
as is possible, should be re- 
moved, for such diseased foci as 
remain will form nuclei for the 
persistence of infection and will 
tend to interfere with complete ■ 
and permanent epithelialization. 



Fig. I-.A 

Cavity requiring only a .single stent mold 
for grafting i)urposcs. 



Fig. 1-B 

Cavity requiring the insertion of two stent 
molds for grafting jiurposes. 


The margins of the skin incision arc sutured to the periosteum and 
deep fascia along the border of tlic cavity left after saucerization. The 
cavitj’’ is then packed with sterile gauze. Fairly voluminous sterile dress- 
ings of gauze and wool are then applied and the limb is fixed on a simple 
splint. Two days later, the dressings and gauze packings are removed 
under nitrous oxide anaesthesia and the cavity is washed out with wmim 
sterile saline solution and repacked. This procedure is repeated eveiy 
two days for six days; anaestliesia is usually found to be unnecessary 
after the sixth day. The wound is now dressed daily and washed out 
with sterile saline solution. When the bone cavity is completely lined y 
healthy looking granulation tissue, the second stage in this opeiatne 
treatment — the Thiersch grafting of the cavity — is undertaken. 


Second Stage: Skin-Grafting of the Cavity 

Stent’s dental composition is sterilized by immersion in ^ 
solution of mercuric biniodide. The cavity to be grafted and tic are^ 
from which the grafts are to be taken are prepared and draped in 
manner. As much dental composition as is required to fill the cai i y 
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Fig. 2-A: Case 1. Wound prior to 
insertion of Stent’s composition to 
make the mold. 

Fig. 2-B: Stent mold covered with 
Thiersch grafts. 

Fig. 2-C: Mold, bearing grafts, held 
in position in the wound. 

Fig. 2-D: Mold held in position by 
means of gauze dressing and adhesive 
strapping. 

Fig. 2-E: Two months after grafting, 
woimd completely epithelialized. 

be grafted is now rendered 
malleable bj' immersion in thor- 
oughl}^ hot water, and the malle- 
able mass is inserted into the 
ca^■ity and, b}’’ gentle pressure 
of the fingers, is made to apph' 
itself to all parts of the cavitj- 
and allowed to set hard. In 
this way an accurate mold of 
the cavity is obtained. 

In those instances where 
both proximal and distal re- 
cesses, tvith an overhang of 
superficial bone, have been 
made, it is obvious that it will 

he necessary to use two separate Pig. o-C 

molds of dental composition, 
each representing a portion of 
the cavity to be grafted, as the 
insertion or withdrawal of one 
complete mold when set hard 
would be impossible. (See Fig- 
ure 1-B.) Sometimes the shape 
of the cavity, apart from the 
presence of both distal and 
proximal recesses, determines 
the necessity for using two sepa- 
rate molds, for, although the 
insertion of one complete mold 
is possible, it cannot be done 
without disturbing the grafts 
which it is to bear. 

Those areas of the mold, or 
molds, which represent an ac- 
curate cast of the surface of the c.avity are now covered with Thiersch skin 
grafts, their deej) surfaces uppermost, and the mold, or molds, now bearing 
the skin grafts, are reinserted into the cavity. In order that the Thiersch 
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Fig. 3-G 

Fig. 3-A: Ciisc 2. Cavity in upper part of 
tibia coinpletcl}’ epitlielialized six weeks after 
grafting. Cavity in lower part of tibia 
ready for grafting. 

Fig. 3-E Fig. 3-F Fig. 3-B : Same as Fig. 3-A. Lower cavity 

almost liealed, tlirce weeks after grafting. 
Fig. 3-C; Roentgenogram of tibia before saucerization. 

Fig. 3-D: Roentgenogram of tibia after saueerization. 

Fig. 3-E: Roentgenogram of lower end of tibia before saucerization. 

Fig. 3-F: Roentgenogram of lower end of tibia after saucerization. 

Fig. 3-G: Lower cavity, completely epitlielialized, five weeks after grafting. 


grafts may be kept in firm contact with tJie granulations co^^ering the 
walls of the cavity, it is necessary to maintain gentle but steady pressure 
on the mold after it has been inserted. This can be done quite easily by 
means of adhesive strapping. However, as the external surface of the 
mold is often concave, it is frequently'’ desirable to apply a second piece of 
dental composition, external to the mold pro 2 Der, in order to facilitate the 
application of pressure through the straj^ioing. 

Sterile dressings are applied and the limb may be bandaged to a sinr- 
pie splint. The mold is allowed to remain in jDosition for ten days, dining 
which time the limb is not disturbed at all; at the end of this time, 1 
mold is removed. The major portion of the Thiersch grafts will be foun 
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to be living and at- 
tached to the granu- 
lations around the 
■walls of the cavity. 

The cavity is 
now dressed daily. 

Warm normal saline 
solution is dropped in 
and gently blotted 
awaj' with gauze. 

No packing is in- 
serted into the cav- 
ity, but a light gauze 
dressing is applied Fig. 4-.A. Fig. 4-B 



across it as a shield. 
Epithelialization now 
proceeds rapidlj' and 
in the space of four 
to ten weeks, depend- 
ing on the size of the 
cavitj’ grafted, the 
patient's own indi- 
vidual potentialities 


Fig. 4-A : Case 3. 
Roentgenogram of right 
humerns before operation, 
showing extensive disease 
and sequestrum forma- 
tion. 

Fig. -FB: .\fter Svaucer- 
ization. 

Fig. 4-C: Cavity com- 
pletely epithelialized, ten 
weeks after grafting. 


toward healing, and other factors, the cavitt' 
is lined with a fairly thick laj'er of skin. As 
might be expected, this layer of skin is at first 
closelj’ adherent to the bone, but, with the 


passage of time, a deposition of a certain 


amount of subcutaneous tissue appears to take 
place beneath the newlj- formed epithelium. 
The following cases have been observed 



Fig. 4-C 


for some considerable time since operation and in none of the cases have 


the epithelialized areas broken down to form fresh sinuses. 


C.\SE REPORTS 

C.vsE 1. .4 male, aged thirty, was admitted from another hospital where an opera- 

tion had been performed for acute osteomyelitis of the right femur. Since operation, a 
large gaping wound, connected a'ith a ca\ity in the right femur, had persisted and refused 
to he.al for nine months. 

No further operation was required on the femur itself. The large gaping wound was 
thoroughly cleaned and Thiersch grafts were applied oi'cr a mold of .Stent's dental eom- 
position. Healing occurred in two months, during which the whole area of the wound 
became completely epithelialized. iSec Figures 2-.A, 2-B, 2-C, 2-D, and 2-E.) 

C.\SE 2. A male, aged thirteen, had had chronic osteomyelitis of the left tibia with 
six discharging sinuses for four years. There had been occ.asional acute exacerbations of 
the condition, and operative interference had been neoessaiy in one instance. 

hen admitted to the Royal !se.a-B3thing Hospital, the patient had four discharging 
sinuses over the anterior aspect of the upper half of the left tibia and two over the loner 
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tliird near the ankle 
joint. Roenlgcno- 
grai)liic examination 
rcveniecl a large area 
of chronic osteomye- 
litis, with cavities, 
occupying the upper 
half of the tibia and a 
.smaller area in the 
lower third. 

The upper lialf 
of tlie left tibia was 
laid open, the se- 
quc.stra were re- 
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Fig. fj-A: Ca.so *1. Hoent- 
genognun of left shoulder 
joint, sliowing extent of di.s- 
(ui.sc and olrlileiation of joint 
■space. 

Fig. 5-B: After sauccriza- 
tion. 


moved, and sauccri- 
zat ion was performed. 
Care was taken not 
to prolong the sau- 
cerization too much 
proximally' for fear of 
damaging the upper 
tibial epiphysis. 
Two weeks later, skin 


grafting of the .saucerized area was done. 

Ten day.s after grafting, the stent mold was re- 
moved, and, .six weeks after grafting, the cavity had 
become completely cj)ithelializcd. 

The cavity in the lower third of the tibia was dealt 
with in a .similar manner, and complete epithelializa- 
tion occurred five weeks after the skin grafting. (See 


Fui. 5-C 


Figures 3-A, 3-B, 3-C, 3-D, 3-E, 3-F, and 3-G.) 


Fig. 5-C: Cavity com- Cask 3. A male, aged sixteen, had had acute 

plctely healed, twelve weeks osteomyelitis of the right humerus four months prior 

after grafting. ’ ' ’ to admission to the Royal Sea- 



Fig. 6-A 


Bathing Flospital. Two oper- 
ations had been performed dur- 
ing the acute stage, and the 
right arm and shoulder had 
been put up in a plaster cast. 

On admission, e.xamina- 
tion revealed e.xtensive disease 
of the upper’ half of the right 
humerus with sequestrum for- 
mation, and three dischai'ging 
sinuses. The shoulder joint 



Fig. 6-B 


was not involved. 

Sequestrectomy and ex- 
tensive sauccrization of t le 

- ■ upper half of the right humerus 

wei’e pei-foi-med and large sc 
•' questra wei’e I’emovcd. 

. weeks later, skin g.’afting^of 
cavity' was done. c 

____J days after grafting, the sten 

mold was removed. 
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Eight weeks after grafting, the operative site was almost completely epithelialized, 
except for two small areas. Ten weeks after grafting, the caiity was completely epi- 
thelialized. (See Figures 4-A, 4-B, and 4-C.'> 


Case 4. A male, aged twenty-three, had had acute osteomyelitis of the left shoulder 
joint six months prior to admission to the Royal Sea-Bathing Hospital. The shoulder 
joint had drained at that time. A discharging sinus had persisted imtil admission. 

On admission there was marked limitation of movement at the left shoulder joint 
with two discharging sinuses, one on the anterior aspect and one on the inferior aspect of 
the joint. 

Roentgenographic examination revealed obhteration of the joint space and the 
normal joint markings, with destruction of the head of the humerus. Conservative 
treatment was tried for some time, with the arm and shoulder joint fixed on a splint. 
However, as the sinuses persisted and acute exacerbations with abscess formations 
occurred, radical operative 
treatment was finallj" resorted 
to. 

The shoulder joint was 
opened, debris and the re- 
mains of the humeral head 
were removed, and diseased 
bone was excised from the 
upper end of the humerus and 
from the acetabulum. The 
skin edges were sewed to deep 
fascia and muscle, and the 
cavity was packed in the usual 
way. Three weeks later, skin 
grafting of the cavity was 
done. Tendaysaftergrafting, 
the stent mold was removed. 

Six weeks after grafting, 
it was found that the grafts 
had taken well, but fairly large 

areas which had not vet be- „ 

Fig. &-D 



Fig. 6-C 



Fig. 6-.\: Case 6. End of 
first stage of operation. The 
diseased area of the tibia has 
been laid oiien; sequestra have 
been removed: and the bone 
has been saucerized. The 
skin edges have been sutured 
to deep fascia and periosteum. 

Fig. 6-B: Cavity covered 
with healthy granulation tis- 
sue, ready to graft. 

Fig. 6-C; Showing two stent 
molds ready for covering with 
grafts. 

I'ig. 6-D: Showing the two 
molds inserted into the cavity, 

l ig. C-E: Eight weeks after 
grafting, cavity alincst com- 
pletely epithelializetl, cxcejit 
for a few small areas. 

l ig. 6-F; Ton weeks after 
grafting, cavitv conqiletelv 
epithelialized. 



Fig. r-r 
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roiiK! ('pitlu'lijilizcd persisted in I lie eavily. Nine weekfi after grafting, almost the whole 
of (lie eavity had ei)i(helialized. Kleveii weeks after grafting, a small sequestrum 
separated in the tloor of the wound. Twelve weeks after grafting, complete epithe- 
lialization had taken place. (See h'ignres ,"i-.A, .a-U, and .a-C.) 

Casi; o. .a m;de, aged twenty-three, har! had chronic osteoriyvclitis of the left 
femur of two years’ duration, with a persistent sinus which discharged a profuse amount 
of pus. On admission to the Ilospitid, roentgenographic examination revealed an os- 
teomyelitic area in the lower third of tlie femur, with a cavity containing a fairly large 
sequestrum. 

Saucerization, with seciuestrectomy of the lower mul of the femur, was performed and 
a large sequestrum was removed. 'J'en days later, skin grafting of the cavity was done. 
Ten <!ays after gnifting, the stent mold was removed. 

Three weeks after gnifting, the cavitj' was almost completely opithclialized; six 
wei'ks after grafting, there was only a small area in the deepest and lowest recess of the 
cavity which had not hecome epithelialized. Eight week.s after grafting, complete 
epithelializalion had oeeurrerl. 

Casi-; ti. .A male, aged seventeen, had had chronic osteomyelitis of the left tibia 

of two years’ duration, 
with multiple discharging 
sinuses. 

Fig. 7-A: Case 7. 
Prohe inserted into 
sinus in connection with 
diseased area in lower 
end of tibia. 

Fig. 7-B: End of 
first stage of operative 
treatment. The skin 
edges have been su- 
tured to periosteum 
and fascia. 



I'lO. 7-.A 



Fig. 7-C 


Fig. 7-C: Four weeks 
after grafting, cavity 
completely epithelia- 
lized. 

Fig. 7-D; Roentgeno- 
gram showing extent of 
cavit}’^ left after sau- 
cerization. 



Fig. 7-D 
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On admission, roentgenograms revealed a chronic osteomyelitic process involving 
the upper three-fourths of the left tibia, with sequestrum formation. The knee and 
ankle joints were not involved. There were nine sinuses over the anteromedial aspect 
of the upper two-thirds of the left tibia, all of which discharged pus fairly profusely. 

The large sinus-bearing area was excised, the upper two-thirds of the tibia was laid 
open and large sequestra were removed, the bone was then saucerized, and the skin edges 
were sutured to periosteum and deep fascia around the large cavity. Four weeks later, 
the cavity was lined with fairly healthy granulation tissue, and skin grafting was per- 
formed. Because of the shape of the ca\-ity, two stent molds were used. Ten days 
after grafting, the stent molds were removed. 

Four weeks after grafting, there were some areas where epithelialization had taken 
place, but large unepitheliahzed areas persisted. Eight weeks after skin grafting, the 
unepithelialized areas were much smaller, and two weeks later there were only a few 
small areas which remained unepithelialized. Thirteen weeks after skin grafting, 
complete epithelialization had taken place. iSee Figures 6-A, 6-B, 6-C, 6-D, 6-E, 
and 6-F.) 

Case 7. A male, aged twelve, had had chronic osteomyelitis of the lower end of the 
left tibia of three years’ duration. During this time, acute e.xacerbations had occurred, 
with a persistent discharging sinus. 

Roentgenographic examination revealed an osteomyelitic area and a cavity in the 
lower third of the left tibia. 

The sinus was traced into the ca-v-ity in the lower third of the tibia. The cavity was 
laid open, the debris and some small sequestra were removed, and the diseased area of 
bone was saucerized. The skin was sutured to the margins of the ca\-ity. Skin grafting 
of the ca\-ity was done two weeks later. Ten days after grafting, the stent mold was 
removed. 

Four weeks after grafting, the cavitj' had become completely epithelialized. (See 
Figures 7-A, 7-B, 7-C, and 7-D.) 

C.ASE S. A male, aged twenty-one, had had chronic ostcomj'clitis of the lower 
third of the left femur of four years’ duration. Several acute exacerbations had occurred 
during this time, and there had been four persistent discharging sinuses. 

On admission to the Royal Sea-Bathing Hospital, roentgenograms revealed a 
chronic osteomyelitic process in the lower third of the femur, with sequestrum formation. 

Phj'sical e.xamination disclosed almost complete fixation of the knee joint in 50 de- 
grees of flexion. This deformity was corrected completely by means of a hinged knee 
splint with continuous spring extension, and a considerable degree of movement was 
restored to the knee joint. 

Sequestreetomy and saucerization of the lower third of the femur were performed. 
Four weeks later, skin grafting of the cavity was done. Ten days after grafting, the stent 
mold was removed. 

Seven weeks after grafting, the cavity had become almost completely epithelialized 
except for a very small area in its lowest rece:?s. Nine weeks after grafting, the cavity 
was completely epithelialized. Seen as an out-patient fourti'eii months after ojxrntion. 
the patient was working as a motor mechanic, and the c.at ity hati nmiaincd soundly 
healed. 


COMMENTS 

In presenting this method of dealing with the hone cavitie.s left after 
radical operation for chronic osteomyelitis, no claims are made that the 
end results are superior to those obtained by the Orr method, the excellent 
results of which have been described by Kulow.ski. However, it has the 
advantage of jiromoting much speedier epithelialization and healing, and 
there is no unpleasant odor associateil with it. 
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It Iin>s occMirnul to us llin(. this nirliiod might, with advantage, beap- 
l)liocl during Baor’.s maggot troatmont at that stage wlion the wounds are 
filled with healthy, red granulations, when the reaction of the wound dis- 
charges is alkaline, ami when pathogenic bacteria arc few in number. 

There is definite evidence that the deep but completely epithelialized 
cavities which result from this methorl of treatment tend to diminishin 
size with the pas.sage of 

Notu: ‘‘Stcnt’.s comnnsilioti ” is a <l(*iitaI-imprcs,‘'’ioii compo.sition e.x'tensivel)' used in 
Grojit. liritain, but, any .‘^tatulard dontal-imprc.'fsion composition will .serve the purpose 
equally well. 
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FRACTURES OF THE FOREARZ^I REDUCED 
BY DIRECT LE^TERAGE * 

BY J. E. M. THOMSON, M.D., F.A.C.S., LINCOLN, NEBRASEA. 

The method referred to as direct leverage has been emploj’ed bj’ the 
author for the reduction of fractures in almost aU of the long bones of the 
skeleton. Reports of this work have been read before various organi2a- 
tions and have appeared in the literature from time to time. Fifteen 
5’ears of experience with this method has proved that it is particularlj* 
adapted to the reduction of a rather definite group of fractures of the 
forearm. 


TYPE OF CASE 

For the reduction of fractures of the forearm, direct leverage is in- 
dicated and recommended under the following circumstances : 

1. When the ordinarj- methods of manipulation and traction have 
failed to bring satisfactory reduction of the fractured fragments. 

2. In all fractures in which open operation is indicated, vith perhaps 
the exception of those in which the fragments are severeh' comminuted or 
in compound fractures. 

3. When one bone, either the radius or the ulna, is fractured and 
difiicult to reduce. 

4. When both bones are fractured and there is a greenstick fracture 
of one and overriding of the fragments of the other. In such a case, direct 
leverage of the overriding fragments will usually reduce this fracture with- 
out danger of completing the greenstick. 

5. In fractures of both bones in which one fracture is reduced and 
there is overriding in the other. Direct leverage to the overriding frag- 
ments can usualh* be applied without loss of position in the other reduced 
fracture. 

6. When, with the help of traction, full length of the fragments can 
be obtained, but apposition and alignment are difficult. The application 
of direct-leverage technique to the fragments will usually bring the 
desired anatomical position. 


TECRNIQVE 

This method requires the simplest type of operative iirocedure and 
the minimum amount of risk. It is relatively no more dangerous than the 
introduction of a local anaesthetic. It is often performed under local 
anaesthesia. A very simple set-up is usually all that is necessary. — a 
tray, a gown, a pair of gloves, a scalpel, a lever, and a few dressing-;. Any 
type of fluoroscope may be used. In the author's Clinic the head type of 

* Presented at the .\nnunl Meetins: of the Ameriean O.'-thnrKic-dir .\-;-:f>cbti'in. Phila- 
dclpliia, Pennsylvania, June 7, 193.'>. 
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fluoroscoiK* is used, while at the 
hospitals (he fluoroscopic table is 
eni ployed. 3310 fact that the 
anil can he turned from the an- 
terior-posterior to the lateral posi- 
tion so easily before the fiuoro- 
seo))e has eoutributed a great deal 
to (he ada}>(al)ility of this tech- 
nique to forearm fractures. 

After the ojicrator’s eyes 
have become accustomed to the 
darkne.ss, the jiatimit’s arm is held by a.^-’.sistnnt.s before the fluoroscope. 
'Pile conventional rules of aseptic oiierative technique are followed by the 
ojierator and his assistants throughout the jirocedure. 3’he IcA^r is usu- 
ally introduced through a stab wound on the donsal side of the forearm 
over the site of fracture. 'I'lie ty'pe of lever used is an ordinary dental 
chisel or straight dental instrument with a blunt point. 33ie ends of cer- 
tain dental instruments are often cut off for this purpose. Under the 
guidance of (he fluoroscope, tlu' lever is inserted between the fragments, so 
that the end of the lever imjiinges on one fragment and the shaft is against 
(he other fragnumt. It is usuall}’’ necc.ssary to introduce the lever be- 
tween the o^•en•iding fragments at a con.siderable angle. After the ini- 
pingement is made, the lever is carried through an arc, the shaft bringing 
pressure in one direction on one fragment and the end of the lever bringing 
jiressure in the opposite direction on the other fragment. In this manner, 
the overriding of (he fragments is complctcl}’- overcome. As the lever 
continues its course t hrough the arc, one fragment is lifted while the other 
is depressed; apposition and alignment are obtained as the fragments 
glide and imi)inge into position when the lever is removed. Anterior-pos- 
terior plaster-of-Paris 
molded splints are 
usually applied, ex- 
tending from the base 
of the fingers to the 
upjjer arm with the 
hand in dorsiflexion, 
and the arm in snpi' 
nation or midsupina- 
tion, depending upon 
the type and position 
of the fracture. The 
forearm is flexed on 

the arm at an angle of 

90 degrees. Padding 
is seldom used except 
in the form of lig^^^ 
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Fig. 2 

Direct leverage as performed with a head fluoroscope and 
shock-proof x-ray unit. 



TyiH' of lever used. 
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Dnnviiip showing n fniotiiro of (he radius and ulna at 
dilTcrenl lovcl-s: (ho fracture of (ho ulna is reduced; the 
fragnients of the radius are overriding after attempted re- 
duction. A rejiresents tlu! position of the lever at the be- 
ginning of refiuction. 'J'lie end o! the lever is against the 
lower fragment, and the shaft f»f the levi'r is against the 
upper fragment, 'riie lever is carried through the are, as 
indic.'itecl by the arrows, thus overcoming the overriding 
and deiires-ing and lifting (In' upfjcr and lower fragments 
into apiiosition. 'J'he dotted line renre-'onts the reduced 
fracture, li sliows (he position of the h'ver after it has 
been carried through the arc nece.s.<ary to bring about 
reduction. 


felt pacl.s about the el- 
bow and tlie upper and 
lower ends of the splint. 

Direct leverage 
has followed the use of 
.Kir.sclincr-wire trac- 
tion and countertrac- 
tion in the olecranon 
and lower forearm 
when there is difficulty 
in attaining adequate 
apposition and align- 
ment. Occasionally, 
direct leverage has 
been ])erformed through 
a window in the cast 
o^'cr tljc site of the de- 
formity in cases in 
which the fracture was 
apparently well re- 


duced and splinted, but iti which a siibsaquont rocntgcnograpbic check-up 
showed an overriding of the fragments in one of the fractures. In a few 
instances, it has been ncoc.'^saiy to leave the lever embedded between the 
fragments in order to insure ajjposition. When this is necessary, the 


lever is embedded in the {)la.stcr-of-Paris cast and removed in a week or 
ten days without danger of lo.'sing the position. 

In a few instances where a fluoroscope was not available, a small inci- 
sion v'as made o\'er the fragments and the leverage procedure was fol- 
loAved with the fragments in siglit, without extensive exposure or injury to 


soft tissues or bone. 


RESULTS 

This report is based upon a study of 362 consecutive patients with 
fractures of the forearm, treated by the author during the past fifteen 
years. Incomplete records and insufficient follow-up data made it neces 
sary to omit eighty-five of these patients from this study. Among these 
wmre seven who had had fractures which had been successfully reduce y 
direct leverage, Avithout complications, but, due to the fact that they m 
left the author’s care and had returned to distant homes Avithin the is 
feAv Aveeks, they could not be contacted for follow-up data. HoAvever, i 
may be assumed that they made satisfactory recoveries AAuthin ^ 
pected time, for in the author’s experience any fracture 
trouble or complications of any kind aatII return AAdth the bad tidings lo 
far or near and spread the sad neAA'^s to all AAdio aauII listen. 

In the 277 remaining patients, counting those AAdio had fiactuies^^^ 
both arms and those in AAdiom both the radius and ulna of one arm " 
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fractured, there was a grand total of 377 fractures of the forearm. The 
fact that 110 of these patients, or practicallj’ 40 per cent., had had unsuc- 
cessful attempts at reduction from a few days to several months prior to 
being referred to the author seems of unusual interest. In other words, 
40 per cent, of the patients in this series presented more than the ordinary 
problems in the reduction of the fractures. Eighty-six per cent, of the 
fractures in the entire series requiring operative procedures — open opera- 
tion or direct leverage — came within this group. In 377 fractures of the 
radius and ulna, direct leverage was used in fortj'-six instances. It was 
used about an equal number of times in fractures of the lower and middle 
thirds of the radius and ulna and twice in fractures of the upper third of 
the ulna. 

A careful studj' of the end results revealed the fact that in cases of 
fractures reduced bj’’ direct leverage the period of disabilit 5 ' was no longer 
than in those in which simple closed methods of reduction were employed. 
Also, in the few cases in which the lever remained embedded in the cast for 
a week or ten days, the period of disability was no longer than that of the 
group in which simple closed methods of manipulation were used. How- 
ever, in the fractures of the forearm requiring e.xtensive open operative 
procedures, the period of disabilitj' was very much increased and often 
doubled, and the amount of partial permanent disability was much 
greater than in those fractures reduced by direct leverage and simple 
methods. In everj- instance in which direct leverage was used, not onh" 
were good apposition and alignment and an average period of disabilitj’ 
obtained, but there were excellent functional results. Not a single infec- 
tion resulted in the entire series. 

COXCLCSIOX 

Those who discussed the author's early reports of this method recog- 
nized its merit, although they drew attention to the dangers of introducing 
a foreign body between the fragments. — the possibility of infection, the 
promotion of delayed union, and the peril of injury to the tender soft- 
tissue structures. 

This review of 377 fractures of the forearm shows that there was a 
certain definite group of these fractures (forty-six) in which reduction 
could not be obtained by ordinary methods, and in which rather extensive 
open operative procedures would usually be indicated. However, these 
fractures were reduced by the technique of direct leverage, with results 
equal to those obtained in non-problem fractures in which simple methods 
of reduction were adequate. 
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AMPUTATION FOR SARCOMA OF THF NJOCK OF THE FEMUR 
BY THE INTERINNOMINO-ABDOMINAL METHOD 

BY H. n. fitz(;ki{ali), r.u.c.s. (i:xc:.), AroxTUEAL, caxada 

/'Vow Ihv Mnnorinl llnspiUt}, Mofilrrnl 

111 1891, Billrofli made (he lirst attempt to remove tlie vliole lower 
extremity, lofi;ether with the iimominat(> hone. The case was not pub- 
lished, but, wiien Savariaud wi-ote Ids article on tlie subject in 1902, Bill- 
roth was given (he credit for being the first to carry out the procedure. 
This operation has not often lieen practised, but, in the j’-ears that have 
intervened .since Billroth’s venture, a number of surgeons liaA’c had occa- 
sion to attempt it, and in 103.") Gordon-Taylor and Wiles were able to 
assemble from the literature data on fifty authentic cases. To this 
number, they added five (uises of their own, bringing the total to fifty-five. 
Since the appearance of (hat paper, Oordon-'I’aylor has added another suc- 
cessful (unpublished) ca.se. 

In the history of the evolution of the operation, the difficulties in- 
volved have been surmount <'d one hy one. 

Incisions to give adequate flaps have been suggested by Jaboulay, 
Girard, Bardenheuer, Salistschef, and vSavariaud. That proposed by Girard 
has been the most useful, and is now always employ’-cd unless local condi- 
tions demand some modification. 

Hemostasis was secured in some of the early^ cases by the Momburg 
tourniquet, but of late the ligation of the external iliac vessels has been 
practised. The common iliac artery cannot bo tied without endangering the 
flaps. 

Spinal anaesthesia was em])lo 3 '’cd by'^ Gordon-Taylor and Wiles in coiv 
junction Avith ether. In the author’s case, spinal anaesthesia alone was use . 

The proA^ntion of shock, by loAvering the head' of the table, by the 
administration of ephedrine hy'podcrmically Avhen the blood pressure fallSi 
by' the injection of the large neiwes Avith noAmcain solution before they aie 
diAuded, and by' the transfusion of blood at the close of the operation, has 
finally made this seemingly forbidding procedure relatWely safe. Althoug i 
Gordoii-Taydor and Wiles found a mortality' of 56.4 per cent, in the ty^ 
fiA'e cases that they collected, they' AA'ere able to report that four out o 4 e 
of their oaa'u patients had surA'iA'ed, , 

The operation has been used in attempts to cure primary sarcoma 
the bone or of the soft tissues, chondrosarcoma, tuberevdosis, 
clastoma, myxosarcoma, and infecth'e osteomyelitis. Geschicktei ai^^^ 
Copeland have drawn attention to the fact that, in cases of tumor in 
bone formation is a pronounced feature, amputation has sav'ed a consr 
able number of patients (26 per cent, of their series). 

The operation may be carried oirt as a single-stage proce ure, 

4Q2 THE JOURNAL OF BONE AND JOINT SURG 



AMPUTATION FOR SARCOMA OF THE NECK OF THE FEMUR 


403 


may be done in two stages, — that is, disarticulation at the hip followed 
later bj’ removal of the innominate bone. 


CASE REPORT 

A colored boy, thirteen years old, was admitted to the Children’s Memorial Hospital 
on April 17, 1935. He had had no previous illness except mild bronchitis in infancy. 
Five weeks before admission he had fallen at play, striking his right knee on the groimd. 
This injurj’ had been followed by pain in the right hip. and a limp had developed. The 
bmp had graduaUy grown worse, and the pain had increased in severity, becoming con- 
stant throughout the day and disturbing his sleep in the early mornings. His appetite 
had failed. 

On examination, there was found wasting of the whole extremity. The right thigh 
measured one inch less in circumference than the left, and the right calf one-half an inch 
less than the left. The hip was flexed, abducted, and rotated outward. The range of 
movement was restricted by pain. There was tenderness over the upper end of the 
femoral shaft. Roentgenographic examination showed a destructive lesion invohdng 
the anterior portion of the femoral neck and the upper part of the shaft. On Maj' 14. 
under ether anaesthesia, a fragment of a soft vascular mass attached to the femoral neck 
was removed for diagnosis through an anterior vertical incision. Histological stud}' 
showed that the tumor was an osteoblastic osteogenic sarconw. with extensive bone 
formation. 

.Amputation was accordingly ad\'ised, but was declined by the parents. In a few 
days, a swelling became \'isible at the site of the incision, and a course of seven injections 
of Coley’s fluid was given without evident effect. The pain graduaUy became unbear- 
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tiu' ox])!nr!it(>iy woiiiul ojx'iit'tl spoTiJanooiiHly, niul a liemorrliagic discharge ap- 
jM.-arod. At tliis .slagc (Fig. I ) pcnnission for juiiiudafioii was given. A second roent- 
genogram, taken immediately liefore the operation (Fig. o), revealed rapid advance in 
the size of the. tumor, inenaised divstriietioii f>f tl)e feimavd siiaft, and e.vtensive bone 
formation. 

Operation 

On Juno IS, 193.), under novoe.ain nnaosthe.sia, an amputation of the right limb was 
perfonned l)y the interinnominr)-;d)doniinal nielliod. 'J'lio j)reoj)erativc medication was 

as follow.s; One hour before opera- 

ibO( r”rT“Pi p r ~[' i 1-. - lion, one grain of nembutal was 

! given by mouth; one-half an hour 

j / before operation, a second dose of 

140 one grain of nembutal was given 

/ orally, together with one-eighth 0/ 

^ ji gniin of morphine and one three- 

^ lumdredtlis of a grain of atropin 

PuL^t B^rr ^ X /’ liypodermically. Fortheanaesthet- 

' ic, loO milligrams of crystalline 

100 . _ _ novocain was dissolved in five cubic 

Systolic ^ .( / ccntiiiKdcrs of spiiial fiuid through 

litoooBir^suRr. \ f * 

\ ^ lumbar puncture. 

~'rj y~ = = [,p,n( Qj- 4yas low- 

V / cred, and the patient was placed on 

**'’‘^* rolled over slightly 

toward the sound side, with sand 

pillows bcliind the right shoulder 

oiACTJLic and hip. The left leg was tied to 

Bioootvtswte tabic to prcvciit sliding. 

The incision, as proposed by 

zo| L.i_ LJ l.l.l .1 .I.. 1... I 1-LJ Girard, began at the right posterior- 

IO..M. ,5. ^30 4y n,« -y 30 spine, followed the 

the inguinal ligament 
to the pubic spine, and then turned 
3 downward at the perineoscrotal 

Chart showing pulse and blood pressure during junction to the medial surface of the 
interimiomino-abdominal amputation. thio-h The muscles wore detached 

from the iliac crest, and the iliac 
fossa was palpated for intrapelvic extension of the growth. None was found. The 
inguinal ligament was detached from the anterior-superior spine and the external iliac 
artery was ligated with silk. The femoral nerve rvas injected Avith noA'ocain and di- 
vided. Tile external iliac vein ivas then ligated with catgut; the interval between t c 
ligation of the artery and of the vein permitted most of the blood in the extremity to le 
turn to the trunk. The spermatic cord urns retracted medially, and the origins 
rectus abdominis and pyramidalis muscles were separated from the pubic crest, 
pubic sjmiphj'-sis was cut through with a knife. The patient was then turned com 
pletely onto his left side. A vertical incision was made, beginning just behind the mi 
point of the iliac crest and extending down to tlie gluteal fold and around the back 0 ic 
thigh to meet the medial end of the first incision. The iliac bone was expose , ■ 'c 
superior gluteal artery was tied ; and the bone was cut through from the crest o 1^ 
sacrosciatic notch ivith a Gigli saiv. The obturator vessels were then ligate ^ 
divided inside the pelvis. The obturator and sciatic nerves were injected with 
solution and divided. In successive stages, the piriformis was divided; t e m 
gluteal vessels were tied and cut; the levator ani, the psoas muscle, and the sacro u 
ligament were divided; and the limb was remov’-ed from the body. The peritoneum 
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Chart showing pulse and blood pressure during 
interimiomino-abdominal amputation. 
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not. ojx'iiccl. The cdKcs of I lie alxlominiil iniiHcIcs woro dnuvn downward and sutured to 
tlio remains of tlu! ululei and ( he levator ani to form a musonlar layer. A cigarette drain 
was inserted in llie exiraperiloneal space. Filially (lie skin was sutured. 

A transfusion of .•>()() euhie. eemt imeter.s j)l eit rated blood was b('gun during the closure 
oi the wouml. J he child was ret urnefl to his bed in good eondif ion one hour and twenty 

minutes after the administration of the anaesthetic 
was begiiii. 

riu* e.vlent of shock during the operation is 
shown in I’igure 'A. The pulse was lOS at the be- 
ginning of lheop('ra(ion,and remained at that level 
for thirty-five minutes. It then rose gradually to 
l.Ti at the close, .\ftcr transfusion, it fell to 120. 
The systolic, blood ju'cssurc fell from 88 to GO in 
thirty minutes. .-Vt (his time three-quarters of a 
gr.ain of eiihedrine was given hypodermicall}'. 
This was followed by a rise in systolic pressure to SO 
and at the end of the operation it was 88. The 
diastolic pre.ssuro rose steadily during the operation 
period. There was thus very little operative 
shock. The child did not complain of pain during 
(he procedure. 

The pat ient made a good recovery and left the 
hosi)i(al widking with crutches on the twenty-sec- 
ond day after operation (Fig. 2). The roentgeno- 
gram made on discharge from the hospital is 
reproduced in I'bgure G. 

I 

' Pathological Examinnlion 

Figure 7 shows the denuded femur and in- 
nominate bone with the growth. The tumor 
sprang from the bone on the anterior surface of the 
femoral neck, and spread ujrward, downward, and 
around the shaft in the soft tissues. The head of 
the bone was not involved; the pelvic bones were 
also free from growth. 

Histological Report 

“The tissue consists of spicules of bone, or of 
osteoid tissue surrounded by lay^ers and masses o 
large osteoblastic cells. The nuclei are large, ova i 
and vesicular with a single pink nucleolus uhen 
stained bj^ the trichrome method of Masson. The 
nuclei occupy at least half of the cell body. 
of the cells have a rim of basophilic cytoplasm, and some seem to have a centrosome. 
few have almost no cytoplasm. Quito often there is a tail of cytoplasm streaming ou 
into the tissue. Mitotic figures are fairly common. These tumor cells, probab y o 
osteoblastic origin, are arranged in layers about the bone spicules, and are not fiattene 
against the bone like normal osteoblasts. There are a fair number of tumor giant ce ^ 
the younger ones have a basophilic cjdoplasm; the older, eosinophilic with sma 
nuclei and granular or vacuolated cytoplasm. There are usually not moic t 
nuclei in each giant cell. The advancing sides of the tumor areas have a naiiou s^n^ 
of loose fibrous tissue, the nuclei of which are arranged in parallel rows. Some o 
fibrous-tissue cells show mitosis, and the impression is gained that these cells 
dergoing malignant change. The advancing edge of the tumor is in a stiaig 
irregular infiltration can be seen. Diagnosis: Osteoblastic osteogenic saicoma. 
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Fig. 7 

Photograph of the femur, in- 
nominate bone, and tumor. 
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END EESUI/I'S IN 100 1-EAC'l’lJKKS TIELVJl^D BY INTERNAL 

fixation * 


]n' -W. U. CAUltKLL, M,D., DALLAS, TEXAS 
rrn/rssor of Oi thnpnnlir. f^urgrr;/, lirn/hr Mcdicul School 

In i)r('son(infi: motliocls of fixalion of fracf iircs roqiiiring open surgery, 
it is prosiiniccl llint- l lioso having I lie ivsponsihiUty of treating difficult 
fractures are familiar with the prineijrles of traction and manipulation and 
arc prejrared to ojn'rale vlnm the circumstances require it. It is difficult 
to outline the indications for ojierative treatment because the factors of 
individual judgnuMit and surgical skill are so important and identical 
results may Ik* obtained by tAvo surg(‘ons using entireh’’ different operative 
methods. Lik(>\vise, if a .surgeon decides upon an open reduction, the 
])roj)er nu'thod is that whicli in his e.vjreriencc has proved satisfactoiy. 
It would .seem sound pr.actice to have a working familiarity with several 
methods of fi.xation, but to understand tliorouglil}’’ the application of a 
few well-selected a])p!iances and to ada])t them to varying conditions. 

The method of fi.xation with a removable screw, described by Girard 
and tlie author ', has been used in our Clinic for several j’-ears and in more 
than 100 cases. 'Flu' simjrlicity of the operative technique and the ex- 
cellent results obtained warrant further observation on this method. 

If the fracture is comminuted or compound, the screw is not suitable 
for fixation. Oblique fractures arc best for this type of fixation, but 
transverse fractures can bo fastened satisfactorily by this method. Eor 
transverse fractures, a compression stairle was designed, but this has rarely 
been used because a screw jdaced in a long oblique position seems moie 
desirable. 


TECHNIQUE 

The technique is essentially the same as that described in the original 
publication h but, for convenience and to include some variations, the 
method is here outlined. 

The fracture is exposed and reduced. 

The fragments are grasped with a clamp and held securely foi dii mg. 
At this stage, careful attention is giAmn to placing the drill holes. 
object is not only to hold the ends approximated, but also to pio uc^ 
compression. The latter can be accomplished better if the sciev 
placed as nearly as possible at a right angle Avith the broadest sui ace 
the fracture line. The scrcAV of rustless steel is made in tAAm sizes an 
lengths. The distal end has deep A\mod-screAV threads, Avhich Aveie o 
to liaA^e moi’e resistance in cortical bone than the machine thieads orm 

* Read at the Annual Meeting of the American Orthopaedic Association, 
phia, Pennsjdvania, June 7, 1935. 
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used. A small beveled lock nut moves on the otherwise machine-threaded 
screw, and a wing nut is fixed on the end to facilitate introduction. The 
proper size of the screw is determined by estimating the length necessaiy 
to cause the screw to extend one-half an inch to two inches beyond the 
skin. The first drill hole must be slightly larger than the screw and 
should extend only through the first or proximal fragment. Chipping the 
cortical surface facilitates starting the drill. The drill should be in good 
condition, for a dull drill makes a simple procedure difficult. When the 
drill has penetrated to the second fragment, it is removed and replaced by 
a drill slightly smaller than the screw. The author has had difficulty in 
obtaining good drills of this size. Often considerable length is required 
because the second drill should penetrate the distal cortex; when the screw 
is to be placed in an extremely oblique position, as for a transverse fracture, 
four or five inches of 
drill length may be 
required. The most 
practical type of small 
drill is one made from 
rustless steel and 
sharpened as is a 
Kirschner wire. Sev- 
eral lengths are avail- 
able and there is no 
danger of breaking, as 
has occurred several 
times in the writer’s 
experience with long 
hard drills of small 
caliber. 

After the second drill hole has been completed, the screw is inserted. 
It then passes freely through the first fragment and engages the second. 
The wing nut, fixed on the proximal end of the screw, enables one to ex- 
tend the screw to the desired depth with finger pressure. The small nut, 
which moves freely on the screw, is now brought firmlj’’ against the pro.xi- 
mal fragment and tightened with pliers. 

If the screw falls in line with the incision, the latter is closed around it. 
The end of the screw which projects beyond the skin is covered with dress- 
ing. Should it be found desirable to place the screw at some other angle 
than one conforming to the line of incision, it can be jjlaced through a stab 
wound, preferably after the drill holes have been completed. The screw 
will then be away from the line of incision, which is to be desired when 
feasible. 

Formerly, the end of the screw was anchored securely to give an added 
point of fixation. Theoretically, this is correct and should be done when 
the plaster is closely applied as in the case of the forearm or the leg. In 
the case of the femur or the humerus, there is always slight movement of 

voi. XVIII, NO. .\rnii. ipsr. 



CarrclI-Girard screw. Note the deep threads at the end 
of the screw and the machine threads on the proximal 
three-quarters of the screw. 
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T'ig- 2-A Fig. 2-B Fig. 2-C 

Recent fracture of the radius, ten days RetnovaVdc screw in place. Union has taken place in seven weeks, 

after injury. Manipulation unsuccessful. 
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the part within the plaster and, to compensate for this, the plaster is 
cupped around the end of the screw, but is free enough to permit a little 
movement. Howei^er, it rests snugly against the end of the screw, which 
controls the tendency to deviation of the fragments. 

After completion of the dressing, which alwa 3 ^s includes plaster fixa- 
tion, the operative wound is not disturbed for three weeks. At this time, 
a window is cut, the stitches are removed, and, if the roentgenograms 
show adequate callus, the screw is also removed. In no case has it been 
found necessary to leave the screw in position longer than four weeks. 
At the time of removal, the screw will be tightly fixed, but, by means of a 
few turns, it may be released readily. Since the lock nut is beveled, it 
may be drawn through the muscles and the fascia without undue tension. 
Patients frequently leave the hospital after a few days and return to the 
office for removal of the screw. 

FINDINGS 

This method of fixation has been used in slightly more than 100 cases. 
A few of these were compound fractures. Sei'eral other cases have been 




W. 11. (.'AHRHLL 


•n2 


treated by this naMhod 
in tli(' report. 


durin^r th(' pa.s-t few inont Ii.s but arc oot indiicled 


N'on-U)u'on and I’ninn 

III lOO eoMsecidive eases of clean fraetiire.s, there wa.s one case of 
non-union, 'I'liLs was a fraetun' of the forearm in which two manipula- 
tions inuh'r anaesllu'sia had been tione and the. fragments were in mal- 
jmsition two wei'hs after the injury when the ojien reduction was per- 
formed. 'riu' fracture in tlie middle of the radius, which was treated by 
closetl ri'duetion, unitcul. 'I'he fracture in t.lie middle of the ulna, which 
wa.s redueial at open opm-ation and fi.xed with a screw, did not unite and 
later a bone-grafting ojieration wa.s ncee.ssaiy. 



Pig. 4-A 

Comminuted fracture of 
the tibia four months after 
injuiy, with malunion. 


. Fig. 4-B 

□pen reduction has increased the length 
an inch without detaching upper segnwnt 
cture. The lower segment is held m jength. 

■v.nble screw. The fibula has been divided to gam Jeag 
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Fig. 5-A 

Fracture of the olecranon. 


Fig. 5-B 

Fragments held in position by the screw. 


In 60 per cent, of the cases, 
two or more manipulations had 
been done prior to operation. 
Union was a little more rapid in 
those cases in which several manip- 
ulations had not been done. Union 
was more rapid in the few cases in 
which the operation was performed 
within forty-eight hours than it was 
in those cases in which the opera- 
tion was postponed for eight or 
ten days, as was done in most of 
the cases. In the entire series, the 
time required for union was ai> 
proximately 25 per cent, longer 
than for similar cases in which good 



Fig. 5-C 

Four weeks after injury. 


position of the fragments could be effected early and by closed reduc- 
tion. However, union was approximatelj' 35 jier cent, faster tlian in 
similar cases where the reduction was not vciy satisfactory, but was con- 


sidered good enough to make operation unjustifiable and to warrant treat- 
ment by closed methods. 

In addition to the more rajiid union, the incidence of non-union (1 
per cent.) was much less than in the groiqi of similar fractures in which 
only fair reduction had been obtained and which had been treated by 
closed methods. 


Infcciio7i 

In no cases in the group of simple fractures <lid bone infection develop. 
Most of the wounds remained dry up to the time of the removal of the 
screw, when scrum moisture was evident for a few days. In a few cases 
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(10 per ccn(..), ihero was a( (he time of removal of (he screw considerable 
soiling of (he tlressinjr around (he screw, Iml. this condition cleared up 
widiiu a few days wKhoui c(nd,amina(ion of (he bone. In the earlier 
cases, (his me(hod was employed wi(h some trepidation in anticipation of 
(his added source of cou(amina(ion. I( seemed (hat we were violating a 
surgical ju'iuciple in carrying a foreign body through the skin to the site of 
a simple frac(ure. d’herefore, i( has been our ]nirpose (o carry out a most 
mcliculous (echui(iue for e.xposing and re<lucing the fraciure. Idle tissues 
are handled gently and when the ojieration is finished the field is left per- 
fectly dry. 'riie sterile dre.'^sings, applied immediately after the opera- 
tion, are left undisturbed for (he long period to avoid chances of con- 
tamination. 'I’he o|)cra(ion unquestionably ofTcrs more opportunity 
for infection than does a closed operation where there is no foreign body 
projecting through the skin. 

frna/ Posilion on Healing 

1'he screws held the fragmej)ts in wliatcver posilion they were placed 
at the time of operation. Jn l-l per cent, of the cases, there was some 
comminution .and an accurate reposition could not be done. In these 
cases, union w.as slow, l)ut .s.atisfactory function was finally obtained. 
For this type of fracture a screw should not be used and, if open operation 
is ncce.^sary, some other method of fixation should be applied. In 20 per 
cent, of the cases, there was some change in the position of the fragments 
after removal of the screw; in most of these cases, there was a slight devia- 
tioir, such as outward bowing of the femur or posterior bowing of the ulna. 
This defect has been better controlled in the more recent cases b}’’ pareful 
attention to splinting after removal of the screw. In fractures of the 
femur, where this tendenc}'’ is greatest, a compression pad should be 
placed against the thigh after rowovnl of the screw. In the window 
which is cut for removal of the stitches and the screw, a firm pad is placed 
and held bj’’ a metal pad with a turnbiickle compressor in order that 
positiozi may be maintained until the bone is firm enough to resist muscle 
contraction. 

ADAPTABILITY 

The method has been used satisfactorily for oblique and transverse 
fractures in the shafts of all of the long bones of the extremities with the ex- 
ception of the fibula. It is particularly suited to the fixation of fractuies 
of the olecranon, because the olecranon fragments can be securely fastene 
and permit a right-angle position for ambulatoiy treatment. This pio 
cedure should not be used in comminuted fractures, or in compound frac 
tures. One compound fracture was perfectly reduced and fastened wit i a 
screiv. Both fragments necrosed up to the point where the drill hole vas 
placed. In cases where the fragments can be fairly accurately replace , 
this method is not as good as the closed method of treatment. 

1. Cahrell, W. B., and Girard, P. M.: Removable Internal Fixation in Fractures. 

J. Am. Med. A.ssn., XCVI, 670, 1931. 
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PELVIC ABSCESSES ASSOCIATED WITH ACUTE PURULENT 
INFECTION OF THE HIP JOINT * 


BY JOSEPH A. FREIBERG, M.D., ClNCmNATI, OHIO 
AND ROBERT PERLMAN, M.D., BROOKLI-N, NEW YORK 

From the Department of Orthopaedic Surgery, University of Cincinnati 

Acute purulent infection of the hip joint is not a rare disease. Con- 
sequently, medical literature contains many articles concerning this sub- 
ject, but only two factors are stressed, — the type of surgical drainage and 
the type of immobilization. Little can be found regarding the mode of 
infection and the complications. To summarize the literature on pyar- 
throsis of the hip joint, the important items are early diagnosis, surgical 
drainage by one of several anterolateral or posterior approaches, and 
immobilization in traction or a plaster cast. If the infection is not 
severe, the treatment advocated consists of aspiration and immobilization, 
or immobilization alone®. 

During a period of eleven months on the Orthopaedic Services of the 
Children’s Hospital and the General Hospital, Cincinnati,' sevc^i casesf of 
purulent infection of the hip joint were encountered in which’ the joint 
infection was associated with adenitis of the inguinal lymph nodes and 
iliac abscess. The early appearance of the iliac abscess, whicli was pres- 
ent in the majority of the cases on admission to the hospital, offered 
considerable difficulty in diagnosis. Did the abscess represent an ap- 
pendiceal abscess, an osteomyelitis of the ilium, or an idiopathic retro- 
peritoneal abscess? The children, varying in age from six to fifteen years, 
were all acutely ill and required immediate attention. Four patients in 
this series had a septicaemia, and five of the seven had a recent or e.xisting 
otitis media or mastoiditis. Because of the bizarre clinical picture, two 
of the children were subjected to immediate laparotomy ; due to a mistaken 
diagnosis, one of these patients was operated upon for an appendiceal ab- 
scess. Six of the seven patients had iliac ab.«ec.<ses on the right side. Al- 
though hip symptoms existed, irritation of the iliopsoas muscle was thought 
to explain these findings. Later studj' of the roentgenograms .showed early 
changes in the hip joint, but these could easily have been overlooked. 

In a consideration of the association of iliac abscess and inirulent 
infection of the hip joint, the quc.stion may well be raised: Did the iliac 
abscess precede the involvement of the hip joint, or vice versa? On con- 
sulting the literature, the authors found just two articles on this subject. 
Sdinzde .A.ja' reported a case of staphylococcic coxitis with coiniilication of 
the inguinal glands. However, this patient was a male adult who had, in 
addition to an infected hip, an active gonorrhoeal infection, which rather 

* Read at tlio .\nmial Mcetinc of the .\iiiorican .\eadcmy of Ortlioinicdic .Surcenns, 
St. I.ouis, Mis.souri, .lanuary 14, l'.13t>. 

t Sec note, p. 427. 
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coniplicnlod llu' ])iclur('. GniviupliolT-'’ reported (wo eases of infants with 
extensive iniil(i])le osteomyelitic foci, who liad retro])eritoneal al)scesscs. 
Tlie lesions wei’e not eonfiiu'd to the hip joints and the clinical pictures 
were far from clear. 

SlowicU ", in report inj:: sixty cases of jmrnlent infection of the hip joint 
seen in the Boston ('ity TIospit.al over a period of fifteen yeans, did not 
mention (he occnrrence of iliac abscess. He states: “The occasional 
case of an abscess ontside of the capside of the hij) joint does not present 
any nnnsnal diflicnllies.’' In th(‘ sixty cases, drainage was accomplished 

by posterior inci- 
; sions in thirty-two 
cases, anterolateral 
incisions in twenty- 
sc^'en cases, and an 
undcscribed medial 
incision in one case. 
Did this one case 
i-eprcscnt a pelvic 
abscc.ss? 

Caldwell- re- 
ported eighteen 
cases of purulent 
infection of the hip 
in children under 
fourteen years of 
age, in which the 
drainage was ac- 
complished by an- 
terior incisions in 
twelve cases, by 
posterior or Obev 
incisions in two 

^ ^ . cases, and, in foui 

Fig. 1 - ■ 



^ ' . p _ nnsps bv incisions 

L-sTTiph.atic drain.nKC of the anterior and superior sm ace j _ ocnects 

of the hip joint. The gland.s lie along the external ihac nn the inner aspec 
artery. (From paper by C. N. Alivisatos h Reproduced by 
courtesy of Masson tfc C'*", Paris.) 


on the inner aspects 
of the thighs where 
the abscesses were 

pointing. On rending this article, one concludes that 

the mesially pointing abscesses were extensions from the p 

fections, but -were they not pelvic abscesses? .,c+niditis with 

Guthrie and MiddletoiD reported a case of left-sided masto d t 

lateral sinus thrombosis in wdiich a purulent in \ a^'lateral 

joint developed. Drainage of the hip joint rvas done 

incision, but satisfactory convalescence did no region. 

through drainage rvas established from the hip join o ^ ^vas 

The possibility of a pelvic absce.ss iDresenting in re a 

not considered. ,oint suugerv 
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It is evident from the foregoing references that the presence of pus 
in the adductor region of the thigh has been noted in a number of in- 
stances in association with pyogenic infections of the hip joint. The possi- 
bility that these abscesses do not represent direct extension of the hip- 
joint infection has not been considered. 

There is a unanimity of feeling regarding the manner of infection 
of the hip joint, — namely, that the infection is hematogenous, except 
in those instances in which it occurs directly from without. Whether 
or not the hip joint becomes infected by extension from a neighboring 
lesion of the innomi- 
nate bone does not con- 
cern this discussion. 

Suffice it to say that, 
in the seven cases to 
be presented, the pri- 
mary lesion in the hip 
joint was either syno- 
vial, cervical, or epi- 
physeal, as indicated 
by the roentgeno- 
graphic findings. In 
no case were there 
clinical or roentgeno- 
graphic findings sug- 
gesting the presence of 
osteomyelitis of the il- 
ium or perforation of 
the acetabulum by in- 
fection. 

A careful studj" of 
many of the text-books 
and publications con- 
cerning the lymphatic 
drainage of the hip 
joint fails to show a 
single dissenting opin- 
ion. All writers agree 
that the intracapsular 

structures of the hi]) joint are drained bj’ lymidiatics emptying into thc^ 
group of glands situated about the external iliac artery, except a portion 
of the hip joint jiosteriorly in which drainage is into the glands aliout the 
hypogastric artery. These two groups of glands, variable in number, 
drain into the glands about the common iliac artery, and eonnect with 
the more ])roximally situated jiresacral glands. The su])erficial inguinal 
glands, which drain the anterior two-thirds of the ])erineum, and the 
femoral glands, which drain the leg, combine as a single grou]) and have 



Fig. 2 

Lymphatic drainage of the po.stcrior and inferior sur- 
faces of the hip joint. In this sagittal section, the glands 
are sliown lying along the hypogastric artery, as well as 
the external iliac glands. (From paper hy C. X. .Mivi- 
satos'. licprodiiad by courtesy of .ifossnu iC C", I'aris.) 
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alToront lyniphnfics drainin.tz; inlo llio cxfonial 
the sinpda frlaiul of C'locinct or J^oscMuniillor, 
ligament, just mesial to tlie femoral 
eliain'. (See Figures 1 ami 2.) 'I’he external iliac 
(he art('ry, are retroia-ritoneal and lie immediat 
sheath of the iliopsoas miiseh*. Infection of the external 



^ Pcctlnous M 


Adductor 

Longtis M 


Gracilis M 


Fig. 3 

Dhigrammatic i-eprosontation of a relropcri- 
tonoal abscess ai'ising from tlic external iliac 
glands and dissecting downward on the surface 
of the iliopsoas muscle and thence mesially to 
the adductor region. Surgical approach to this 
abscess is sliown extending beneatli the adduc- 
tor longus muscle. Superiorly, a second line of 
incision is shown for an unusually large abscess. 
It will be noted that the abscess is not in con- 
tact with the hip joint. 


iliac gland.s. Likewise, 
.situated beneath Poiipart’s 
vein, drains into the external iliac 
gland.s, grouped about 
fily over the thin enclo.sing 
gland.s by exten- 
sion along the lymphatics from 
t he hip joint may be followed by 
•necrosi.s and abscess formation, 
the abscess lydng on the ilio- 
])soas muscle. It is well recog- 
nized that an increasing abscess 
in this location extends upward 
in the' false pelvis and gravi- 
tates downward either into the 
true pelvis or along the iliopsoas 
muscle. As this absce.ss lies 
anterior to the iliopsoas muscle, 
it would tend to extend mc- 
sially and downward, present- 
ing either on the anterior 
surface of the pectineus muscle, 
and thence beneath the skin, 
or along the pectineus muscle 
and downward between the 
adductor longus and the ad- 
ductor brevis muscles. As the 
iliopsoas muscle extends an- 
tei'iorly'’ OAmr the hip joint in its 
course distally, it would seem 
unlikely that an abscess situ- 
ated on the anterior surface of 
this muscle -would extend to or 
into the hip joint or its capsule. 

In a case in which there is 
a recognized pyarthrosis of the 
hip joint and a palpable fluc- 
tuant iliac abscess, the question 
naturally arises -whether the 


hip-joint invoh'-ement is secon- 
dary to the lymph node or abscess infection. In the series of cases to 
be presented, the clinical evidence points to the hip joint as the primal y 
seat of infection. No similar cases have been reported. 

Seven cases of purulent infection of the hip joint, associated m ^ 
inguinal lymphadenitis and iliac abscess, were encountered. lu six o Ji 
these cases, the right hip ivas involved. The age limits -were from six 
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TABLE I 

Summary of Seven Cases of Acute Purulent Arthritis of the Hip Joint with 
Associated Iliac Abscesses Arising from Secondary Infection of the 
External Iliac Glands 


etiology 


Otitis media or mastoiditis 5 cases 

Trauma 1 case 

Idiopathic 1 case 


complications 

Associated septicaemia (repeated positive blood cultures) 


4 cases 


therapy 

Immobilization; 

Without surgery 1 case 

With surgery 6 cases 

Drainage; 

Hip joint 

Anterolateral 2 cases 

Anterolateral and posterior (Ober) 1 case 

Supra-Poupart or abdominal 4 cases 

Adductor or Ludloff incision 4 cases* 

Combined adductor and abdominal 2 cases 


average duration of infection 

Before admission; 

Six days 5 cases 

Sixty days 1 case 

Ninety da3's 1 case 

After admission; 

Seventy-five daj's C cases 

One j'ear 1 case 


END results 


Ankjdosis (without deformity) 3 cases* 

Marked limitation of motion 3 cases 

Good, useful motion 1 case 


* Bilateral in one case. 


years to fifteen years. All of the patients were white children, — four 
girls and three boj^s. Five of the patients had a jireccding; or e.xisting 
right-sided otitis media. Of the.se five jiatients, three had a mastoiditis: 
and two of this latter group, a lateral sinus thrombosis. Of this grou]) of 
five iiatients, four had a hemolytic streptococcus septicaemia, proved by 
more than two consecutive jiositive blood cultures. One of the seven 
patients had, according to the history, a secondarih' infected vaccination. 
The seventh jiatient had a history of a severe blow in the left groin. 
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Fig. 4 

Case 1. July 4, 1934. FoeiitKonoprain of pelvis, inciiicling l)olh liip joints 
and .sliowiiip alxinction and exfonial rotation of Mie right hip joint. On careful 
inspection, a largo .sof(-li.«snc .shadow, a pelvic abscess, is seen displacing the 
intestinal outlines to (ho loft. Also, the right femoral head is seen somewhat 
laterally displaced from the acotabuluin by exudate. 



Fig. 5 

Case 1. July 20, 1934. Roentgenogram of pelvis, including both bjP 
and showing extensive soft-tissue infiltration of the right thigh and sub 
of the right hip joint by intracapsular exudate. 
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Fig. 6 

Case 1. September 17, 1934. Roentgenogram of pelvis, including both hip 
joints. Subluxation of the right hip joint has been reduced by skin traction. 
The shadow of the iliac alisoess is no longer visible, the abscess having been 
drained by an adductor incision. Progressive changes are shown in the hip 
joint. 



Fig. 7 

Case 1. December 11, 1931. Roentgenogram of the pelvis, inehidiiig I>oth 
hip joints. End result of the ii\fection of the right hip joint ; active motion; 
flexion, .">0 degrees to 170 degrees; active adtiuction, 35 degrees; ami active .alt- 
liuction, 1,5 degree.s. 
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With tlu’ ('xccption of tlu’ third rnsc, in whioli ilio right hip joint was 
first, infcctod and at a much later period the left hip joint became in- 
volved, the st'venth e;is(! n'pn'senls llu; single involvement of the left 
hip joint.. 

On admission to the hospital all of the.se j)ationts were critically ill, 
In oidy two instama's, were the; children admitted on the Orthopaedic 
Service', — the patient who had n'ceived the injury in the groin and the 
patient with a sf reptoeor’cic .‘<-eplieaemia, who liad had a recent otitis 
media. 'Flu' other five* jiatie'iits were admitted (dther on the Otological, 
Pediatric, or Surgical Se'rvices, signif^’ing that the more ])rominent find- 
ings were ('itlu'i' tlu' pchde ahsea'ss f)r the mastoiditi.s. In retro.spect, 

how('V(*r, the liistories and finding.s indicate 
e were pi-esent at the time of 
hospital. In one instance, 
rge ))ch’ie abscess was per- 
il .surgeon on the assumption 
that tlic lesion represented 
an a])pcndiceal abscess. 
This .statement is made, 
not' in a critical mannei, 
but to emphasize the dif- 
ficulties of this diagnostic 
problem. A second case 
was operated on as a possi- 
ble iliac osteom 3 '’olitis. 

In onl}'’ one of this 
serie.s of seven cases was 
tlie liip lesion probably 
primarily'’ osseous in orighh 
iuA'olving the cervical area. 
So far as could be deter- 
Fig. S mined, in the remaining,^ 

Case 1. December 27, ]935. The opennive cases the lesions 
wound is liealed. For range of motion, sec I'lg. /. pyesumably'’ synovial i>' 



onset. All of the seven patients recovered. _ oases, 

The infeeting organism was a hemolytic streptococcus m 
a non-hemolytic streptococcus in one case, a stMwlococcus n ' 
and in the seventh case the bacterium was not ieco\eie , 

pelvic abscess was palpated and aspirated. _ p-touu ol 

With some few variations, the physical findings 
cases were the same. A feverish, sick child lay v i i ^ 
abducted, externally rotated, and flexed to about ' po.ipart’s 

instances, there was a visible fulness bot i a ove an j.gstricted by 


ligament. On palpation of the hip joint, all mo ions ^ . instances, 

muscle spasm and accompanied by seveie pam. n :j,yanably 
distention of the hip joint was palpable, but this was 

the .ouknae of bone anp .oint subgeb 
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case. The inguinal glands were enlarged and prominent. Deep pressure 
immediately above Poupart’s ligament and just above the anterior third 
of the iliac crest encountered a firm hemispherical mass, slightly tender. 
True fluctuation in this mass was occasionally discernible. Likewise, in 
several instances, simultaneous pressure over the iliac abscess and below 
the mesial third of Poupart’s ligament elicited fluctuation. 

From the preceding discussion, it has been noted that, whereas the 
description of the involved joint would have only one diagnostic sugges- 
tion to an orthopaedic surgeon — infected hip joint^ — other diagnoses may 
seem more likely to the pediatrician or the general surgeon because of the 
associated clinical picture. As in all instances of acute purulent infection 
of a joint, early roentgenograms show relatively slight abnormal changes, 
consisting primarily of soft-tissue involvement and possible cartilage de- 
struction. In two cases in this series, the hip-joint involvement was not 
recognized until six weeks had elapsed following admission to the hospital. 
In the remaining five cases, the correct diagnosis was made in from one to 
seven days after admission. 

On reviewing the roentgenograms, not only could some abnormality 
of the hip joint be seen in each instance, but likewise in most cases a soft- 
tissue shadow of the iliac abscess could be identified. 

From the experience of treating this series and numerous additional 
cases of acute purulent infection of the hip joint with an unrecognized 
iliac abscess, it is concluded that the ideal therapeutic plan is as 
follows : 

1. Complete and careful physical examination and roentgeno- 
graphic examination to determine the site of infection with reference to 
localization of exudate accumulation. 

2. General supportive therapj'^ with emphasis on the administration 
of adequate fluids parenterally. 

3. Application of skin traction to the affected leg. 

4. Early blood culture. Subsequent multiple and frequent small 
blood transfusions if the blood culture is positive. 

5. Aspiration of the hip joint to verifj’- the diagnosis, followed by 

6. Incision and drainage of the joint, the site of the incision to be 
determined by the chief site of pus collection 

7. Incision and drainage of the pelvic absce.ss. The longitudinal 
incision of Ludloff on the mesial aspect of the thigh, extending between 
the adductor longus and gracilis muscles and bluntly cither over or under 
the pectineus muscle, as indicated, to the abscess overlying the ilioj)soas 
muscle. Drainage to be maintained by vaselin-gauzc wicks. In tho-^c 
cases where the absce.ss jiresents anteriorly over the jicctincus muscle 
immediately below Poiqiart's ligament, the incision may be made there, 
but hemorrhage from the great vessels is more likely at this site. If 
fluctuation or infiltration of the soft tissues is not felt in the adductor 
region of the thigh, the abscess of cour.se had best be drained at the site of 
lircsentation, but ])referalily below Poupart’s ligament. 
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Soniclinu's, in sjntt' of cjuuiKcs in llio hip join!., as seen in the ivont- 
K^Miognun, in Iho ahsnnct* of jnis in Iho joint, drainage of the iliac abscess 
aloiu’ may snfficc. In the (\\’o cases in which the iliac abscess was drained 
aI)ov(' Pouparf s ligament, laccal fistnlac dcvcloi)ccl and healing was de- 
la.y('d until the addnetor incision was nnuh’. Adequate emj)tying of the 
ai)sccss did not follow s»ipra-Pon))art drainage. Jf the iliac abscess is 
v('ry Iarg(', ideal <lraim\ge sho\dd consist of two incision.s, — first, the ad- 
(hu'tor incision and, scc(»nd, a three-inch oblique incision extending above 
the ]iosl(>rior iliac crest as in the incision utilised for nrcteral inspection. 

'riie hip-joint incision of choice is the i)ostcrior mnscle-.splitting in- 
cision of ()l)(‘r. In some cases, how<‘vcr, the nsnal longitudinal antero- 
lateral incision l)ctwc('n the sartorius and vastus lateralis and the tensor 
fasciae femoris muscles may n'snit in more direct drainage. In the case 
of a hip-joint abscess of extreme si/.e, both of the inci.sions maj'^ expedite 
comph'te drainage. 

In rc'viewing this seric's of seven eases of iliac absce.ss associated with 
puruh'nt infection (jf the hip joint, the authors would again emphasize the 
difficulty of diagnosis. 'Fhe general surgeon, as well as the orthopaedic 
surgeon, should h'arn to r(*cogniz(' this apparentl}^ unusual syndrome. Of 
espc'cial significanc(> is the association of these lesions with otitis media 
and mastoiditis, fi’wo ciuestions, so far unanswered, are offered for con- 
sideration. If in seven consecutive cases of purulent infection of the hip 
joint complicating iliac, aliscesses occurred, are these iliac abscesses fre- 
quent but unrecognized lesions? .When exploring acute purulent infec4 
tions of the joint for drainage, have iliac or prepsoas abscesses been un- 
wittingly drained? It is conceivable, certainly, that an extracapsular 
iliae absce.ss may be unwittingly drained satisfactorily through a hip-joint 
incision, whether it be the posterior incision of Ober or the anterolateial 
incision, if the surgeon dissects through the joint capsule. Likewise, as 
in two cases of this series, although dcstructirm in nature, the hip-joint 
infection may heal without drainage, if tlie iliac abscess has been ade- 
quately drained. In one case of this scries, and in four cases without 
recognized iliac abscesses, satisfactory healing has occurred without smgi 
cal drainage, but with adequate and prolonged immobilization of the joint. 


CONCLUSIONS 

1. A secondary iliac abscess, arising from extension thiough the 
lymphatics to the external iliac glands, may be a relatively frequent com 
plication of acute purulent infection of the hip joint. 

2. This association of lesions presents a most difficult diagnos 

problem in the acutely ill child. . ^.,j^ 

3. Otitis media and mastoiditis are frequently associated wi 

pyarthrosis of the hip joint. . ■ 

4. The primary therapy of acute purulent infection of t e up J 
should be general and supportive in type wdth immobilization 
extremity by traction. 
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5. Drainage of the iliac abscess accompanying hip-joint infection 
may best be accomplished in most cases by an adductor incision. 

6. If immobilization is adequately applied and the patient is under 
close observation, surgical drainage of the hip joint may not be necessary. 

7. The degree of function following acute purulent infection of the 
hip joint is rmriable, ranging from excellent motion to complete ankylosis. 

8. The question is offered; Are pelvic abscesses frequent but pre- 
viously unrecognized complications of acute purulent infection of the hip 
joint? 

Note; Since writing this paper, one of the authors (J. A. F.) has operated on a 
child, nine months of age, with a very large left iliac abscess associated with an acute 
purulent infection of the left hip joint. This lesion was preceded by an acute retro- 
pharyngeal cellulitis. The blood cultures were negative. The child is recovering. 
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with ilio p.'itifiit .s 
S-cnrv<' !\s seen in 


l.'indinf^. It iiiny also ho rocof^nizod l).y a break in the 
lh(' anloroiMistorior vi('W. 


DKSCiai’TIOX OK Till; .S-CUHVJ; 

In iho ant(T()j)ostoi-i()r view, oonforin/f throii/,di an inicn'ciichrahUse 
of normal thickness in tlio lower Inmhar riigion, an S-enrve, is formed, the 
line following tlu' nnder snrfai’o of (lu; t ransverse jirocess and the lateral 
surface of I he inferior' art icniar process, and extending across the apoph 3 rs- 
eal joint and along tlie lateral surface of the superior articular process 
from the body Ix-low (h'ig. 7). 'I’liis curve is seen liest if the plane of the 
articulation is nearl.v sagittal, hut it can hi' made out even when the artic- 
ulation is not in the sagittal plane. In case there is an apophyseal sub- 
luxation, with thinning of the disc, such a view shows a jog in the S-curve 
at t,h(' jioint where the posti'rior articulations have slid past each other 
(Fig. 8). 

In certain cases of marked lordosis, some of the patient's weight is 
thrust jiosti'riorh’ onto the posterior articulations of the spine, so that an 
apopln’seal suhluxation maj' t.ake ))lace. 

In cases of scoliosis, there mav b(' suhluxation if sufficient rotation of 
the si)inal hodii's has not taken place; usually, however, oven in extreme 
cases of scoliosis, aiiojihyseal suhluxation does not seem to be present if 
the bodies an' rotated. 

As a result of sprain or thinning of the anterior portion of the disc, 
reverse subluxation of the airophy.seal joints mar’’ be visualized as a pulling 
apart' of the articular proci'sses. 

SVMPTO.MS 

.‘\.mong the clinical evidences of this condition maj’’ be noted tendei- 
ncss to deep pressure, muscle s])asm, and I'cstricted motion with pain ni 
the back. Referred symirtoms may be those of radiculitis'', the pain coi 
responding in distribution to that of the involved nerrm root. The patient 
may complain of sciatica with distiu'bance of the reflexes, muscle atrop p, 
and Dejerino’s sign, — that is, pain upon coughing or sneezing. Them is 
usually, however, no pain upon pressure directly over the nerve, pain is 
present onlj'’ when there is pressure over the nerve root. Homolateia oi 
contralateral scoliosis may be present. 
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TTll-: PHOl^ABLK ADAP'I’ATION OF UTILITARIAN IMPLE- 
MFNI’H FOR SFHOK’AL RRO( ’FOUR FS BY THE "MOUND 
Bril.nFRS" OF EASTERN ARKANSAS n 

HY C. WAKKriKM), UOCIIKSTKU, MINNESOTA 

Pirisiitn of Ml ilifinc, The Mmjo Clinic 

AND SAMl'KI, C. DKI.LINCKU, PA VKTTKVILH:, ARKANSAS 
Ih pnrhnml oj /nii!ii:ii/ anil Curtilor of (hr .]ftisrinn, IJuii'cruitij of Arkan!<(ts 

rii(‘ adapL-il ion of coininon ntililarian iinidomonls for surgical pro- 
(‘('(luri's I)v vurioiis ])('oi)l(' in anciont and in inodioval times is a knoAvn 
liisforieal tael, 'riie nrsl numtion of llu* use of the cautoiy is in a case of 
an unidentified tumor of tlu‘ breast, wliieli u-as recorded in the ancient 
1‘igyptian literatun' 'riie instrument ('m])loyed in tliis case was the 
fin'-stiek or tlu' fire-drill". In the I'ourth Dynast 3 ' of ancient China 
(21)01) to 2700 B. (A), .vome sort of drill, ])robahl 3 ' metal, was employed 
for drilling a hole in tlu' mandible to drain an absee.ss of a molar tooth. 
An Egyptian mandible belonging to the old kingdom (3000 to 2500 B. C.) 
was similarly’ <lrilledA 'Plie suece.ssful use of these jwimitive boring and 
sera])ing implements of flint to relievo pain which was incident to the 
formation of an ;d)scess undoubtedly' led to an overenthusiasm and the 
development of metal instruments. In their dc.scrijjtion of the metal 
drills and kniv('s, which were used for the ])urpose of cauterization, the 
medieval writ('rs look it for granted that it was understood that these 
tools were adai)lalions of the early'’ stone* implements. Their high regard 
for the curative value of the cautery may' be illustrated by' a quotation 
from Hippocrates’’, who said: "I will give y'ou a strong proof of the 
humidity' of their constitutions. You will find the greater part of the 
Scy'thians, and all the Nomades, -with marks of the cautery' on tlieir 
shoulders, arms, wrists, breasts, hip-joint, and loins, and that for no other 
reason but the humidity' and flabbinc.ss of their constitution, for they can 
neither strain with their bows, nor launch the javeline from their shoul cr 
owing to their humidity' and atony'; but when they are burnt, much o 
the humidity in their joints is dried up, and they' become better ’ 
better fed, and their joints get into a more suitable condition. 
eighty-seventh aphorism of Hippocrates illustrates the high rcgaic 
the use of the cautery in his time: "Those diseases which medicines 
not cure, iron cures; those which iron cannot cure, fire cures; and tios^e 
which fire cannot cure, are to be reckoned -wholly incurable.’ ^ Aie aeu i 
the Cappadocian, gave the folloAving directions for the use of the cau ei 
on the skull: "In the first place we must perforate the bone as far as 
diploe, and then use cerates and cataplasms. . . . The exposed ones ^ 
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to be perforated with the trepan if still any small portion prevent its 
spontaneous removal, . . . and when, having gone through the process 
of putrefaction and cleansing under the bold treatment of the physician, 
the wound comes to complete cicatrization, the patients escape from 
disease.” ® 

The wide acceptance of these tools in medical practice no doubt was 
attributable to the fact that, when heated, they were effective in control- 
ling the bleeding, which was a menace to the operator during the time he 
was at work. With the advent and use of sutures to control bleeding 
during the operation, the cautery lost much of its popularity. 

It is a singular fact that the “Mound Builders” of Eastern Arkansas 
probably learned independently to utilize their own commonplace stone 
implements as cauteries, just as had been done by ancient Egyptians, 
Chinese, and Greeks. In the beginning, the “Mound Builders ” may have 
first used the drill type of flint for opening abscesses. After the success 
thus obtained had been observed, a wider application of this and similar 
instruments was developed. 



Fig. 1 


Tibia with cautery markings. 

In a review of the osseous remains of several hundred of these people, 
the grossly diseased specimens tvcre studied. A number of the patho- 
logical specimens of long bones showed grooves which were angular to the 
long axis of the bone; in some instances, these grooves formed configura- 
tions similar to V, X, or Y (Fig. 1), These grooves gave definite evidence 
that they had been placed there before death, because healing had oc- 
curred. If the.se grooves had been the result of post-mortem marking, 
there would not have lieen any evidence of healing. It is known that, at 
times, the “Mound Builders” of the lower part of the Mississippi Valley 
denuded the bones of their dead and transported them varying distances 
for burial in one cache. If these were post-mortem markings which had 
been the result of some mortuary custom, the normal bones would have 
shown similar marks. No markings of any nature were found on normal 
bones. Further evidence to substantiate the idea that these were not 
the result of mortuary customs is the fact that the bones which were 
marked in this manner were obtained from fully extended remains, in 

voi„ xvni. N'o. ;. Anm. i!>3c 
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wliioh .'ill of tlu' sm.'ill hones of fho Imnds .'iml feof were in pl.aco. Collec- 
<ive renniins usually eousisi only of llie long hones, mnia, and other 
Iarg('. hones of I he body. 

'Phe siieeiinen shown in Kigun^ 1 may he iaken as an example of a 
nuniher of fliseased and injured lihiae which show such grooves or mark- 
ings. Not a single norin.'il .‘ippiviring (ihia in our eollcetion Avas marked. 
Tn each easi*, these in.arkings, Avhieh Inid been made Avith the cautery, 
almost Avithout ex<'e))lion AV(*re j)Iaeed on the media! aspect of the shaft 
of tlu' hone, along its suheutatu'ous surface, ^’lie cauterization appar- 
ently AV.'is started ;it tlu' anterior hordi'f and Avas extended posteriorly 
acro.'^s tlu' entire inner honh'r of the hone. 'Where a hoii)' prominence 
ofleri'd inen'.'ised n'sist.anr'e to the posterior progre.s.s of the instrument, 
the groove' Av.as ih'eper anti'rior to the prominence than it Avas posterior 
to the jiromim'uce. The grooves AV('re never made deep enough to enter 
the medullary portion of tin' hoiu'. 

'Phe ('xception to the rule that c;iut(,*rization A\-as done onl}' OAmr the 
diseasi'd portion of the hone aauis .seen in one case. In this case, there 
Avas a ]nmct lin'd Avound on tlu' lateral nsjAcct of the proximal third of the 
tibia; there undoubtedly had been a resulting o.stcom3mlitis, Aidth a 
draining sinus AA'hich had extended to the external surface. In this 
instance, the operator had cauterizecl the opjrosito border of the bone. 

The femur Awas infrequently cauterized, and, Avhen this operation 



Fig. 2 

Multiple trephining Avith cautery. 
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Fig. 3 

Stone implements. 


was performed on that bone, the cautery was applied to limited sections 
of the inner border of the distal third of the bone. 

In a previous communication, we discussed two skulls which revealed 
irregular malformations and which we thought at the time might have 
been examples of trephinement with a cautery or a scraping instrument. 
Since we have become aware of the fact that some form of a cautery must 
have been used by these people, we believe that the perforations and scars, 
which were described and illustrated in our previous article, were the 
result of the cautery. A photograph of the best example of trephinement 
with the cautery in our collection is shown in Figure 2. 

What were the implements used by these primitive, and now extinct, 
people for performing these operations? In Figure 3 are .shown the stone 
implements that possibly could have .served this purpo.«c, because these 
people were devoid of metal implements or weapons; In Figure 3, A and 
B show types of serrated leaf-shaped knives, which could have been 
useful either for cutting or scraping bones. In fact, the cauterization 
of the tibia in Figure 1 was done with an instrument which had a serrated 
edge, since there are two parallel lines in each groove. Figure 3, C shows 
a type of instrument, commonly known as “blunts’ or “scrajicrs”, which 
would have been useful for scraping large surfaces, as was done in the case 
of the crania. Figure 3, D illustrates long lanceliko wca]ions. which 
were beveled along the edges. These lances would be very cfTcctivc 
instruments for cauterizing bones which were deeply situated. Figure 
3, E represents a grouji of instruments which were known as drills or 
scrapers, and which usually have a haft. Some of tlicm, which have 
sharp points and are more or le.^s rotary in outline, would be cfTective 

voi.. xvni. NO. 2. Ai'un. iwn 
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tools for punci Mriti,R ;il)sc(>ss('s or horiiiR hnhs in honos. Tho other stones 
sliown in this collection ore flattened nt the smaller end and have 
sliarpened points, which would make them elTective either ns drills or 
scrnpi'rs. 


COMMKKT 

In certain districts of Ihuai have been found mail}" oxninplos of tro- 
phineinent l\v means of primitive boriuf!: and scrajjing instruments. Such 
practices wein* carried out by prccohjiiial people as far north as Mexico, 
I he us(! of the cautery and the usi' of boring or scraj)ing instruments by 
the })rimitiv(' p('o))le who lived within the continental limits of the 
Unif('d State's has l)cen thought to have l)een limited, if jmactisccl at all. 
\^ (; know of no reports of cautciy marks, such as the marks which are 
described in this report, on the long bones of primitive people from any 
other part of the world. If tin; cauteiy had been similarly used for 
diseas{' of long bones in :iny other jjart of the world, we could not give 
the “Mound Huilders” credit for the originality' of the idea, unless it 
could be tiroved that there had been no contacts between the two races. 
However, we fer'l that I lie adaptation of the j)rimilivc stone implements 
to snrgieal tu'oeedures was a natural consequence in America, as it was 
in ancient higypt, Greece, and China. 


SU.MMAUV 

An improvised cantciy (drills, knives, and .scrapers) was used by the 
“Mound Builders” of 1‘Iastorn Arkansas on long bones, jaws, and skulls. 
The indication.s for use of the cautery seem to liavc been definite organic 
disease of the bone, except in the case of trephinoment of the skull. The 
cautery was applied directly' to the most easily' accessible portion of the 
affected region. 
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THE FATE OF TRANSPLANTED COW’S HORN 


BY JOHN A. SIEGLING, M.D., AND JOHN J. FAHEY, M.D., CHICAGO, ILLINOIS 

From (he Division of Orthopaedic Surgery, Deparlmenl of Surgery, 

University of Chicago 

The use of foreign material for internal fixation of fresh or ununited 
fractures is a well-recognized procedure, but there are conflicting views in 
regard to the reaction of the tissues to and the ultimate fate of the material 
used. 

Since Fabricious®, in 1647, and Icart®, in 1775, employed metal for 
suture in soft parts and bone, complications have frequently been ob- 
served from the use of non-absorbable material. In 1911, Lambotte - 
emphasized the frequency of complications in cases where metal plates 
had been employed, and stated that it was necessary later to remove them 
in 46 per cent, of the cases. In 1927, Dahl-Iversen ^ reported osteitis in 
28 per cent, of 174 uncomplicated cases where Lane plates had been used. 
Many surgeons have reported similar discouraging results, where foreign 
material has been used in bone work, and there is a concensus of opinion 
that autogenous bone is the best material available for internal fixation. 
Laboratory workers and clinicians continue to search for material which 
will have the advantages of the autogenous graft without the necessitj’' of 
removing bone from the same or another operative field. 

Henderson ^ has used beef-bone screws with considerable success, and 
states that they are well tolerated by the bone, and are gradually but com- 
pletely absorbed from within six months to a year. Experimental work® 
has demonstrated that boiled beef-bone pegs undergo gradual absorp- 
tion and are replaced by new living bone. 

Mish 1 of Russia is credited with being the first to use horn for internal 
fixation of fractures. He employed it in three cases, and suggested its 
general use. Lexer *, in Germany, at approximately the same time stated 
that horn was wholly absorbable, non-irritating, and a stimulant to perios- 
teal and endosteal growth. Nine succe.ssful cases were reported from his 
Clinic. In 1929, Dahl-Iversen ® reported in the German literature his use 
of horn in the treatment of diaphyseal fractures. He was of the opinion 
that horn was absorbable and thought that because of this fact the com- 
mon complications following the use of non-absorbable material would no 
longer occur. His later experimental work-* failed to vcrif 3 - this early 
impression. He placed horn plates in slots made in the cortex across the 
side of a fracture and observed that the horn was not absorbed but became 
softer because of the innucnce of bodj' temperature and fluids. The 
plates healed in place without reaction. In two eases, osteitis and fistula 
formation occurred subsequent to operation. At autojisj-, in the cases 
that healed 7 >rr priniuin, the horn plates were covered with connective 
tissue and situated in newh- formed periosteal bone. There was no bone 
formation in the groove where the horn plate had contacted the shaft. 

■\20 
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Control fracture, six weeks after operation. 
a: Callus undergoing ossification. 
b: Necrotic bone, 
c; Fibrous union. 


Recently, in this countiy, the use of horn as a corticomediillary peg 
has been advocated by Fowler ® as the method of choice in the treatment 
of fractures requiring internal fixation. He found experimentally that it 
underwent “considerable absorption in ninety days”. 

The lack of unanimity of opinion concerning the fate of horn led us to 
undertake an experimental study to determine the changes undergone by 
this tissue when transplanted. 
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Fig. 2 


Fracture six ivccks after operation in whicli horn was used as a corticoineciullarv 
praft. 

n: Horn. 

h: Line of fracture witli filirous union. 
c: Fibrous tissue surrouiuiinp tlie Iiorn. 
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The tibiae of dogs were exposed aseptically and fractured transversely 
in the mid-diaphyseal area. A cortical aperture was made about half an 
inch proximal to the fracture, and a section of cow’s horn was passed 
through it into the medullary cavity, extending well across the line of 
fracture. The extremity was then immobilized in a plaster cast, which 
was allowed to remain in place for at least eight weeks, at which time it 
was removed. In three cases, a fistula developed at the site of the trans- 
plant, nine, ten, and thirteen weeks after healing per priminn. In spite of 
the infection, the horn was found to be grossly unchanged when examined 
at necropsy. The remaining animals were sacrificed at intervals and 
autopsies were performed; the photomicrographs illustrate the condition 
of the horn transplants, six and thirty-one weeks after operation. In one 
experiment, both tibiae were fractured; horn was used for fixation in one 
leg, while the other was incorporated in plaster without internal fixation. 
Roentgenograms and gross findings at autopsy revealed no appreciable 
difference in the amount of callus present on the two sides. 

The results of microscopic examination of the tissues are shown in the 
accompanying photomicrographs. 

Figure 1, a section from the tibia of an animal six weeks after opera- 
tion in which no horn fixation was used, shows callus undergoing ossifica- 
tion. The ends of the fragments show aseptic necrosis with moderate 
replacement of the dead bone. Lacunar absorption is noted and there is 
no continuity of bone either endosteally or periosteally. 

Figure 2, a photomicrograph six weeks after operation in which horn 
was employed for fixation, shows a lesser amount of callus. The horn 
edges are clear-cut, and there is no evidence of absorption. The horn is 
surrounded by dense fibrous tissue which everywhere separates it from 
the bone. There is no tendency for the horn to ossifjL 

In Figures 3 and 4, photomicrographs seven and one-half months 
after operation, the horn edges are sharply defined, and there is little 
evidence of absorption and none of substitution of horn by bone. Den.«e 
fibrosis is again seen about the horn, separating it from the bone. 

SUMMARY 

Horn was used as a corticomedullary graft in experimental animals 
following open operation and fracture to determine its absorbability and 
its influence on bonj' union. Microscopic studj' of casc.s as late as seven 
and one-half months after operation revealed little, if any, evidence of 
absorption of the horn or stimulation of osteogenesis. 

CONCLUSIONS 

1. Cow’s horn is relatively non-absorbable, and the tissues react to 
it as they would to other non-absorbable material. 

2. Cow’s horn appears not to stimulate osteogenesis. 
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GAIT AND MUSCLE FUNCTION RECORDED BY THE 
ELECTROBASOGRAPH 


BY R. PLATO SCHWARTZ, M.D., OTTO TRAUTMANN, AND ARTHUR L. HEATH, 

ROCHESTER, NEW YORK 

From the Departmenl of Surgery, Division of Orthopaedics, Rochester University, School 
of Medicine and Dentistry, Rochester, New York 

The first description of the electrobasograph was presented in No- 
vember 1933 h Since then, this instrument has been used for making 
clinical records of gait at the Strong Memorial Hospital. Important 
experimental work has been conducted in cooperation with one of the 
large shoe manufacturing companies, and this cooperative effort has led 
to the accumulation of data pertaining to the functional requirements of 
shoes in relation to the foot in motion^. On the basis of these findings, 
fundamental changes were made in the design of lasts. The end results 
of these changes have, for the first time, been expressed in shoes to 
meet the requirement of balance of the foot in motion. Only through the 
use of the electrobasograph, was it possible to record imbalance accu- 
rately, and to interpret the changes in last design, essential for balance 
of the foot in association with the differences in heel height required for 
individual women^. 

More than 800 records of patients and “normal” individuals were 
made with this original electrobasograph, which was designed and con- 
structed in the gait laboratory. By careful measurements of every line 
on each record, we have learned that these records were consistent; 
therefore, the instrument was dependable. Upon this premise, confidence 
was fostered in the electrobasographic method of recording human 
locomotion. Moreover, this experience encouraged us to make the im- 
provements in the mechanism as herein described. 

It was desirable to have: a greater precision in the instrument, a 
recorded definition of time in tenths of seconds, improvement in the 
facility and accuracy of the interpretation of records, and a greater 
economy in operation of the electrobasograph. The attainment of these 
indicated improvements was not possible with the limited facilities of our 
own laboratory. 

Through the cooperation of one of the large optieal eompanies, the 
construction of a precision instrument was begun in January 1933. 
The original electrobasograph was used as a model and the jirincijile.' of 
operation were modified to make possible the improvements mentioned. 

In design, this new instrument (Fig. 1) rei^resents the maximum 
comjiactness consistent with the requirements enumerated. It was de- 
sirable that the records should be proi>ortional to those produced by the 
original instrument. The present motor sjieed and the ])lacement of the 
openings in the aperture jilate meet this reciuinmient. 

•tt.', 
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Vov coiivvmfuro .'inrJ ('nmoiny of oprralion, the trse of standard 
8r)-niillinic(('r mol ioii-pid lire lilin was iiidicalod. The Eastman positive 
film has hceii found to have the jnosj. snit/d)le emulsion for producing 
lh(' Ix'sl records. iMfjiire 2 illuslrah's an average record of "normal” 
gait oil :h")-inillinieler molioM-pielm-e (ihn. At the top of the film, there 
is a pholographie rc'cord of (he unil mimher, date, and the name of the 
patient : the diagnosis and other information jnay be added, if desired, 
d lu' film may b(> niovt'd forward manually as is nece.s.sary in making the 
])ho|ographie record of e.aeh legend. 

It will be seen that the record has two sets of linos which are at 
right angles to ea<-h otlu'r. 'I'Ik* lines jiarallel to the width of the film 
indicatf* time n'cord(>d in sc'oonds and tenths of seconds. One second of 


time is indieat('fl by the space ladwcen the heavy lines which arc sepa- 
rated by fen eqiml .s[jaces, '/'he linos puraUcI to the length of the film 
ai'e the I'ecoi'ded duration of weight-bearing on the respective jiointsof the 
functional ossi'ons tripod of each foot, as ('Xjiressed through the medium of 
tlu' subject ’s shoes. 

'I'hese six liiu'S are tlu' residt of (he exposure of a photographic emul- 
sion by light which passes through corresponding oiienings in the aperture 
pl:i(('. 'rhr('(‘ addition.'d slits in tlu' aiiertnre ])latc were provided for 

recording muscle function, or tin* use of erutclu'.s, simultaneously with 
gait records. In bri('f, nine vertical line.? may be recorded on the film. 



j: lu. X ^ 

The 35-millimeter electrobasograph which makes photographic record 
way a subject walks. . 
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The timing in seconds 
and tenths of seconds 
is, therefore, applied 
to all alike. A sharp 
image of all lines re- 
cording gait, muscle 
function, etc., is as- 
sured by an adjust- 
able-friction film gate 
which causes the film 
to be held straight at 
the aperture plate 
where exposure takes 
place. 

The method of 
making the record 
(Fig. 4) is identical 
with that described in 
the first paper which 
presented the electro- 
basograph. Reloading 
with new film is made 
easy by the automatic 
release of the film gate 
when the film chamber 
is opened. Rapid and 
accurate threading of 
the film has been made possible by backward rotation of the sprocket. 

A special device is provided to notch the edges of the film at the 
end of each record, so that the records may be 
identified in the dark room for cutting before 
developing. An audible warning signal pre- 
vents the possibility of continuing to make 
records after all the unexposed film has been 
used. The total number of feet of film used in 
a given time is shown by the footage indicator 
which may be turned back to zero bj' a key. 

An additional feature provides for making a 
number of records iij) to twenty’-five, after 
which they may be removed from the instru- 
ment in a light-proof chamber for develoji- 
ing. The intermittent illumination of a red 
light is a visual indication that the machine is 
in operation. Failure of illumination of any 
bulb in the instrument is instantly visible; 
thereby jireventing errors. Moreover, all of 
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Fig. 3 


ShowitiK record btink 
used in tabulating weicht- 
bearinp time. Fipure.*; 
piven are the averace of 
more than 1,000 records of 
"normal” individual^. 


DURATION OF NORMAL 
WEIGHT BEARING ONI 

LEFT GREAT TOEH 
LEFT FIFTH METATARSAL- 
LEFT HEEL 


ONE SECOND 


RATE OF WALKING 
I 8 STEPS SEC. 
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WEIGHT BEARING ON; 
RIGHT GREAT TOE 
if— RIGHT FIFTH METATARSAL 
RIGHT HEEL 



Tt-i LINES PRODUCED 

^-[-[photographically by 

•t-l RECORDING LIGHTS 


'normal gait record DRAWN 

FROM AVERAGE OF FIFTY RECORDS 


Fig. 2 
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^ those lamps are read- 

^ ily accessible without 

C/l 7 ^’se of tools 

/'sX mechanical 

y W L^r improvements eiui- 
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/ 4 I merated wereimmedi- 

T> U ately reflected in the 

it \ \ / J r(!Coi'ds ])rochiced by 

1 'J 3o-millinieter 

^ elect robasograph. 

• " ■ ' Greater convenience 

^ in handling and filing 

' ' ■ I records was made 

possible by their re- 

Mothoil of in.'ikiiii^ records witli (lie new .'to-niillimcter fluction to one-half 
elect rolinsofjniph: /, niet.'il surfnee on floor; 2, wires from 
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fdm chamher; d, elect rohasomapli; (!, fdin muKazinc; 7, The foregoing 
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description ot the 

mechani.sin is essential to tin understanding of the application of the 35- 
niillinieter elect robasograph to the study of human locomotion. Without 
this knowledge, one cannot adequately gras]) the significance of records 
revetiling the eorrelation of gait and the function of the muscles which 
control the foot. 

Our jiresent knowledge of muscle function is based upon the mechan- 
ics of related structures, as observed in the cadaver, or b}' the behavior 
of a member under the influence of the voluntary contraction of one or 

more muscles. Such 
studies are either 
purel}^ mechanical, as 
related to an inani- 
mate object, or they 
are static observa- 
tions of the interre- 
lated muscle function 
which makes it pos- 
sible for a person to 
walk. For these rea- 
sons, it is believed 
that the essential 
knowledge relevant to 
Fig. 5 muscle function in re- 

A contact for recording muscle function (usefulness not latioil to gait has no 
defined beyond the limits expressed in this paper): A, been provided by StlCh 
flanges; B, adjustable-tension rubber band with clip for j r c+ndv 

flange; F, base through which adjustable screw D methods oi St 
passes; E spring which, when elevated by tendon, contacts waS, there! ore, 

screw D and completes circuit which is carried to lamp in . , j on effort 

electrobasograph by wires C. indicated that an 
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Fig. 5 

A contact for recording muscle function (usefulness not 
defined beyond the limits expressed in this paper): A, 
flanges; B, adjustable-tension rubber band with clip for 
flange; F, base through which adjustable screw D 
passes; E spring which, when elevated by tendon, contacts 
screw D and completes circuit which is carried to lamp in 
electrobasograph by ivires C. 
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should be made to record muscle function in terms of duration and se- 
quence of. contraction during the act of normal walking. Moreover, it 
was desirable to proceed in a manner which would accurately correlate 
the duration of muscular contraction with the established “normal” gait 
record. 

Accordingly, our first thoughts were directed to the development 
of a method that would provide the required data with reference to major 
muscles which control the function of the foot during the act of walking. 
The following procedure was, therefore, carried out with respect to the 
tibialis anterior, the peronei, the gastrocnemius and soleus, the extensor 
digitorum communis, and tibialis posterior. The tendons of these re- 
spective muscles were used as the medium for determining the sequence 
and duration of contraction as related to the sequence of weight-bearing of 
the respective functional areas of each foot, as compared with the normal 
sequence of weight bearing. 



Fig. C 

Showing contacts placed over the tendons. 

4 : From the neutral position, the foot was dorsiflcxed and the forefoot held in 
varus by contraction of onl.v the tibiaii.s anterior. 

B: Heel in varus, forefoot neutral, bv voluntar.v contraction of onlv the tibialis 
IKistcrior. 

C: Heel and forefoot in valgus, from neutral jxi^ition bv voluntarv contraction 
of only the peronei. 

D: Foot in plantar flexion, from neutral jxi-Jition. bvan equal degrr'C of volunt.-irv' 
contraction of both the tibialis posterior and the ix-ronei. 
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DURATION OF 'NORMAL 
WEIGHT BEARING ON .' 
- RIGHT - 

TIBIALIS POSTERIOR 
-EXT DIGIT. COMMUNIS 
-TENDO ACHILLIS 
PERONEI 

TIBIALIS ANTERIOR 




ONE SECOND 


RATE OF WALKING 
1.8 STEPS/^EC. 









'normal RECORDS OF FIVE MUSCLE CROUPS 
IN THEIR RELATION TO WEIGHT BEARING ON 
the osseous tripod of the RESPECTIVE FEET 


Fig. 7 

Those records reveal tlic rliytlim in sequence and duration of contraction of the 
respective normal muscles in relation to the duration of wcight-bciving J, ’ 

spective functional areas of each foot during the act of “normal " walking at tiie < 
of l.S steps per second. 

It is c^'iclcnt tliat tlio method required a mcclianism upon which the 
influence of the contracting muscle would, through the elevation o i s 
tendon, activate an incandescent lamp. Eepeated experiments e o 
the design of such a mechanism as is illustrated in Figure 5. The 
(.4) elevate the spring (B) above the surface overlying the tendon- 
elastic band (B) is adjustable for tension suflicient to hold the mec 
in flxed position, lateral displacement being prevented by the flanges 

A number of such contacts were simultaneously placed 
spective tendons as shown in Figure 6. No bulbs were illuminate v 
the foot rested in the neutral position. Voluntary contraction o on y 
tibialis anterior (Fig. 6, A) held the foot in dorsiflexion with varus o 
forefoot. This caused illumination of only the corresponding u 
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lustrated. Voluntary 
contraction of only 
the tibialis posterior 
changed the neutral 
position of the foot 
to one of varus with- 
out dorsiflexion. This 
was accompanied by 
illumination of only 
the corresponding 
bulb (Fig. 6, B). Is- 
olated voluntary con- 
traction of the peronei 
held the foot in val- 
gus without dorsiflex- 
ion of the forefoot 
(Fig. 6, C). Simul- 
taneous voluntary 
contraction of the tib- 
ialis posterior and the 
peronei changed the 
neutral position of the 
foot to one of plantar 
flexion. Both corre- 
sponding bulbs were 
illuminated (Fig. 6, 

D). Similar experi- 
ments were made to 
reveal the contrac- 
tion of the extensor 
digitorum communis. 

Such evidence of 
the contraction of the 
gastrocnemius and 
solcus could not be 
obtained with the non-weight-hearing foot. Plantar flexion is apparently 
initiated by the tibialis posterior and the jicronei. Evidence thus far 
indicates that contraction of the gastrocnemius and soleus follows under 
the influence of superincumbent weight. It is, therefore, evident that these 
experiments proved the absence of a current except irhcn the circuit ivas closed 
by the elevation of a tendon due to the contraction of one or more muscles. 

This having been determined, record.s of muscle function were then 
made simultaneously with records of gait. The jirocedure for making the 
clcctrobasographic gait records wa.*^ the same as has Ikh'u described in 
papers previously published. In addition, the following method was 
apjflied for recording the setpience aiul <luration of contraction of the 
muscles in successive normal individuals whih* walking. 

VOl.. XVm. NO. 2, . 



Fig. S 


The visualization of muscle fimction in eight phases of 
a single step, correlated with the sequence of weight-bearing 
on the respective functional areas of each foot. 


-O’un. wr. 
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I{. V. SCIIW.VIi'JV, o. TKAimrAXiV, AM) A. h. UKATIl 


'TIk' nuisclc coni acts wen* j)lacr'fl owv the right and left tibialis 
nnlorior imisclcs rcs])ccl ivcly. l^cj)c;il('(l fests were inndo to prove that 
the coni act was closed only when I he tendon Vvas elevated by contraction 
of Mu' res|)('ctive niuseh's. Under these conditions, several records were 
niad(' of thesaiiK'and dit'h'i'cnl normal ij)fli\dduals during tlie act of walJc- 
ing. This procedure was repeated with res])ect to the other four muscles 
nK'ntioned. 'I lu' seipn'nee and duration of muscle contraction were 
finally det('rn'iin('d by av('raging tlu* records nnule on each muscle in 
relation to (he av(>rag(' rate of walking, as determined b^' the gait record 
of ('ach person. 

1 h(* I'hythm in scaiinaua' and <lnralion of contraction of those muscles 
in ndation to tlu' dni-ation of weight-bearing lime on the three functional 
divisions of (>ach foot is la'veah'd in I’ignre 7. .-V comjrletc mathematical 
expression of tin* records of muscle function is in i)reparation. A subse- 
cpu'nt papc'r will correlate' this with the' normal gait record. 

.\ b('t(('r niuh'rstanding of I'ignn' 7 ma}' be gained I)}" a study of 
Figure S. 'bhis illustration was made by int('rj)reti)ig Figure 7 in terms of 
eight phases of a single' step, as indicated in the uj)])cr portion from right 
to le'ft. lorr visujdiza(ie)n euid e'lise' of undei-standing, a section, including 
one step anel the e'e)rre'spe)neling niuse'le function, was accurately copied 
from the' roce)rel. This se'ction of the ree'ord was fixed on a circular drum 
wliieh was driven by ein electric motor. This drum was mechanically and 
electrically connected with a transillumination box wliich was wired with 
electric bulbs in ce)mpartnionts corresponding to the heel, midfoot, and 
forefoot of eeich ferot. Glass tubes, fitted with electric bulbs, were ar- 
ranged to represent, the five muscles in the order named. The sequence 
and duration of illumination of each set of bulbs in this entire mechanism 
was activated by the I'ccord on the revolving drum. The rate of rotation 
of this drum was made A'ai'iable by rheostat control; it could be stopped 
by a switch at any phase of the step. It was, therefore, possible to make 
photographs of eight successive phases of a single step, with relation 
to Aveight-b earing on the throe major functional areas of each foot. By so 
doing, we were able to reveal the muscles Avhich wmre contracting in each 
respective phase of the step. The Ausualization of such muscle function 
was, therefore, made Avith relation to the sequence of AAmight-bearing on 
each foot. 

The plantar surface, as reAmaled by the diAUSions corresponding to 
the functional areas of each foot, is represented on the transillumination 
box, illustrated in the loAAmr portion of Figure 8. The glass tubes, 
senting the fiAm museles, are arranged on the right and left sides o 
transillumination box. The record of combined gait and muscle function 
is shoAvn in the upper portion of Figiu’e 8. This is a diagrammatic ai 
rangement to roAmal eight phases of a single step. 

The period of double Aveight-bearing is reAmaled in Phase 1. ^ 

is being transferred from the left forefoot to the right heel. All 
of the left leg are contracting except the tibialis anterior. On the ng i > 
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only the tibialis anterior and tibialis posterior are in contraction. Evi- 
dence of contraction of the tibialis posterior at this phase of the step ac- 
counts for the common observation of wear on the shoe heel, lateral to the 
midline. The arrow in Phase 1 of the gait record indicates a line which 
passes through the point of double weight-bearing on the left forefoot and 
the right heel. It will be seen that this line also passes through the lines 
indicating the contraction of the muscles mentioned. ' 

In Phase 2, the left foot has entered the swing phase. Here it is 
normally held in dorsiflexion by contraction of the tibialis anterior. The 
right foot has received weight from the heel onto the area corresponding to 
the midtarsal region. The right tibialis anterior, the peronei, and the 
tendo achillis are in contraction; the contraction of the tibialis posterior 
has ceased. Referring to the gait record, a line passing through Phase 2 
at the level of the arrow crosses the lines indicating weight-bearing on the 
right heel and midtarsal areas. It also crosses the lines indicating con- 
traction of the tibialis anterior, the gastrocnemius-soleus (tendo achillis), 
and the peronei. This line passes through only the line indicating con- 
traction of the left tibialis anterior, the left foot being in the swing phase. 

In Phase 3, weight has been transmitted forward so that the entire 
plantar surface of the right foot is under the influence of superincumbent 
weight. Contraction of the peronei, the gastrocnemius-soleus (tendo 
achillis), and the extensor digitorum communis is indicated by the illumi- 
nation of the tubes. The right tibialis posterior muscle is not in contrac- 
tion. The left foot is still in the swing phase. The left tibialis anterior 
alone is in contraction. 

Phase 4 finds the left foot still in the non-weight-bearing position 
under the influence of the contraction of only the tibialis anterior which 
holds it in dorsiflexion. The left forefoot is still held in varus as it swings 
forward. It is at this phase that the foot is being lowered prior to the 
reception of weight on the left heel in the next phase of the step. The 
right foot reveals elevation of the heel with transference of the full body 
weight onto the midtarsal and forefoot areas, jirincipally the latter. This 
change has occurred under the influence of the continuation of the contrac- 
tion of the right peronei, the tendo achillis, and the extensor digitorum 
communis. The gastrocnemius and solcus through the tendo achillis have 
exerted the maximum effort in the elevation of the heel under the influence 
of the entire body weight. The iieronei and the extensor digitorum com- 
munis have effected a position of valgus of the foot which is e.ssential for 
normal transference of the weight from the lateral to the medial side of the 
forefoot. In addition to tliis, the extensor digitorum communis has served 
the principal function of opjKjsing jilantar flexion of tlie toes in this jihase 
of the step. 

Phase 5 reestablishes the jicriod of double weight-bearing. Weight 
is being transferred from the right great toe to the left heel. Tlie phe- 
nomena relevant to contracting muscles are the same as descrilied for tlie 
fn-st phase, except that tliey are reversed to opposite side's. 

vot.. xvm. xo. 


Ai’uii. leo*". 
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K, 1', SCinVAUTZ, o. THAUTMAXN, AND A. L. HEATH 


In Phase's (>, 7 , and S, Ihc facts arc (he same as related for Phases 2, 
3, and -1, ('xc('i)( (hat. all fnnet ioninK s(niet\ires are reversed to the opposite 
sides. 


.SITMMAUY 

1. 'Piu' seepu'nce^ and duration of coidraetion of the tibialis anterior, 
the jeeronei, (In' gastrocneinins and solens (tondo aehilli.s), the extensor 
digitoniin eoimnnnis, aiid tileialis i)osterior have been recorded during the 
act of walking. 

2. All records have? lee'e'n timed accurately to within Imndredths of 
a .second. 

3. With this precision, the records of muscle function have been 
sinudtaneously corre'Iated with the seeiuenco and duration of the weight- 
bearing are'iis of the? fee't during the act of walking. 

•1. ''riie' re'cord of “normar’ gait pirsented herewith is based upon 
the rexseilts ohtiune'd freein the' making of more than 1,000 records of human 
locomotion by the e'lee’lrobasographic method. 

Tlic 'ho-niiIliiiiot('r elect roljasoRntph was pi'ovidcel throiigli the cooperation of Mr. 
Herbert Ei.senhart. Coat imnit ion of tlie a.s.'^ociation with Mr. William Washburn has 
laatlc pos.siblc the farther work, reported heroin, on requirements of the shoe in relation 
to the foot in motion. 
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A METHOD FOR MEASURING AND RECORDING JOINT 

FUNCTION 


From the Fracture Clinic of the Massachusetts General Hospital 

BY EDWIN F. CAVE, M.D. AND SUMNER M. ROBERTS, M.D., 

BOSTON, MASSACHUSETTS 

Committee on Joint Measurement 

When the Fracture Clinic at the Massachusetts General Hospital be- 
gan end-result studies, the need of a standard system of measurement of 
joint function became evident. Fractures lend themselves well to a fol- 
low-up system, because their end results can be rated not only function- 
ally, but anatomically and economically as well. 

Individual methods of measuring and recording joint function 
vary considerably and, when grouped together, may be confusing. 
Therefore, to be of value, records must be uniform and all members 
of a clinic should use the same nomenclature when recording their 
findings. 

This system has been made as simple as possible and does not pretend 
to cover the finer details of joint measurement. It is the result of ten 
years’ trial, plus helpful suggestions received from twenty-five members of 
the Fracture Committee of the American College of Surgeons to whom this 
method was submitted for comment. 

We hope that this outline will prove useful and, if adopted, will sim- 
plify the comparison of statistics compiled by different clinics. 

GENERAL PRINCIPLES 

1. All motions should be measured by degrees from a neutral point 
of zero. 

2. The neutral point from which the motion is measured must be 
defined. 

3. It is always worth while to mention the comparative motions in 
the joint of the opposite limb. 

4. Angles should be measured with a goniometer or protractor. 

5. Motions of joints above and below the affected part should be 
measured. 


•ss:. 
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SPINE 

Noutnil i)osiiioii cnmiot he clofinod. 

1. I'^orward hondinti — (his motion cannot bo nicasured accurately in de- 

finu’s, hill slif)uld ho compared with the probable normal for the 
an:o of I h(? i)ali('iil-. If. sliould bo noted whetlior tlie lumbar spine 
flat fens or rc'vorst.'s itself. Motions should bo carried out in both 
sitlinp: and slandinp; posit ions, 

2, ICxtonsion — it should bf; noted lo what degree the dorsal and lumbar 

curves eliange, 

8. Lateral bcuiding — right and left, 

-!. Potatioiv with jielvis (ixod — right and left, comixaring angle made by 
the shoulders with pelvis. 
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NECK 

Neutral position is with head up and chin in. 

1. Rotation — ^right and left. 

2. Pleidon. 

3. Extension. 

4. Lateral bending — right and left. 



Neutral 




Extencicn 



Iclcral l<*r:dir.c 
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K. r. CAVK AND S, >M. KOBERTS 


SirOULDI'^R 

Neutral position is arm to side, elboB- flcxocl to 90 degrees, forearm point- 
ing forward. 

1. Flexion. 

2. ICxtension. 

3. Abduelion — maximum 90 degree.s. 

4. Rotation in abduetion. 

o. Rotation in neutral (arm behindback to tc.stcxtrcmcinternalrotation— 
eomJ)ared with ojiposite side). 

G. JClevation — compared with oi)posite side and measured in number of 
degrees. ('I'his is shoulder-girdle motion as compared with items 
1 to o which are true humeroscapular motions.) 
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ELBOW 

Neutral position is with forearm in extension. 

1. Flexion — measured from complete extension, the neutral point. 

2. H 3 ^perextension — measured in degrees as compared with the opposite 

elbow. 

3. Supination from a neutral point — which is midposition between 

pronation and supination. 

4. Pronation — elbow must be fixed at side in 90 degrees of flexion. 

5. When there is loss of complete extension, this loss should be recorded 

in degrees of permanent flexion. 



Heutral 



1+2 

Flexion and Hypor-extcnsicn 



Supination and Pronnticn 
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'JGO 


WIUST 

Neutral i)osi(iou is with hand in line witli forearm with palm down. 

1. ]])or.<ifie.\i()n ((’xlen.‘^i()n). 

2. Palmar flexion. 

3. Ulnar deviation. 

•1. 1^'ulial deviation. 

5. Pronation 


G. Supination 


to be note<l as dc.seribcd under ELBO^Y. 



Ilcutrftl 



Radial Ulnar 



FINGERS 

Neutral position is with fingers in extension. 

1. All motions are in flexion either in the metacarpophalangeal or ii 

phalangeal joints. 

2. Hyperextension should be noted if present. 

3. Test should be made for increased lateral mobility. 
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FINGERS 



Neutral 



1 

Flexion 




Hyperextension 


THUMB 

Neutral position is with thumb alongside the forefinger and extended. 

1. Abduction — measured by the angle that the thumb makes with the 

forefinger. 

2. Flexion — measured the same as for the fingers. 

3. Opposition — cannot be measured in degrees; it should be noted how 

far thumb comes across the palm. 



voi.. xvni. Ko. 2. 1930 
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HIP 

Ncutnil ])osili()ii is willi hip in oxlcnsion, i)!itcll!i ])oinUng upward. 

] . Fk'.xion measured \vi( h ( he knee hunt . Opposite thigh must remain in 
iH'utral. 

1-A, 'Fo test ))ermanent flexion, the o))j)osite thigli must be flexed, so as to 
flat t ('ll the lumbar spine and to fix the jielvis. 

2, Ilyperextension — neutral, (lie same as for flexion, but with the patient 
lying prone with op[)osite thigh o\'er the end of table at an angle 
of 00 degrees. 
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HIP {Continued) 

3. Abduction — measured from a line which forms an angle of 90 degrees 

with a line joining the anterior-superior spines. 

4. Adduction — ^the same. 

5. Rotation (external and internal) in extension. Measurement should 

be made with patient prone and knee flexed to 90 degrees. 

6. Rotation (external and internal) in flexion. Measurement should be 

made with patient on back with knee and thigh flexed to OOdegrees. 




Abduction nnd /Eduction 



VOL. xvm. NO. 2. AI’lllL 19 If. 
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H. I'. CAVK AM) S. Af. KOBKIJTS 

KN 10 JO 

Nciilrnl position is coniplofc rxtcusion. 

1. i„ f,v>m a.mpicio extension. 

2. nyprroxp'iisioii. 

Aiitoroposlcrior sf.-ihiliiy slu>iijfl J)f; tested with the knee in 90 degrees 
of flexion. 

Lateral stability sliouhl he tested with the knee in eomplote extension. 

4. W hen there is loss of eom|)lete exten.sion, it .slioulcl be recorded in 
degrees of perniaiunit fh'xion. 




1 + 2 

Floxio.n and Hyperoxteasion 


ANKLE 

Neutral position is with the outer border of the foot at 90 degrees with the 
leg and in neutral as regards inversion and eversion. 

1. Dorsiflexion should be tested with the foot in inversion. 
Measurements should be compared ivitli knee flexed and with knee 

in extension, to rule out tight calf muscles. 

2. Plantar flexion, 
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ANKLE 



Flexion 

FOOT 

Neutral position cannot be defined. 

1. Subastragalar motion is inversion and eversion. 

2. Mediotarsal joints (forefoot adduction and abduction) tested pas- 

sively with the os calcis held in neutral. 

3. Metatarsophalangeal joints — particularly important in the great 

toe. 

4. Interphalangeal joints — tested in flexion and exten,sion, and for in- 

creased lateral mobility. 

Motions cannot be accurately measured in degrees. 

Mention should be made as to whether motion is abnormally free or 
restricted, and in which direction there is restriction. 


Forefoot Forefoot 



12 I 

SutastraciJ.ar yffiiotarsal 


'OU XVUl, XO. 2. AlMllL. 



II ICM 1 1 1 Yi’icn 'I'lIOPI I y AND I-I PM lATROPHY 

( ■OiN'fil.Nri’AL 1 OTAIy UxiLATlCItAL So.MATIC AsV.MMETRy* 


IIY {'UAUEKS \V. I'EAHODY, M.l),, DKTHOIT, MICHIGAN 
From (hr Si(jmn Gornmn Vlinir and Hospital Srhnnl for Crippled Children, Detroit ■ 

At tlu' outset, it should Ik* specifu'd that tiio subject matter of this 
pajK'r concerns itself oidy with what may bo more specifically and siig- 
jz;cstiv('ly (h'seribed ;is con.m’iiifal total somatic asymmetry. In the fairly 
e.\’haustiv(* analysis of (he world's literature since 1900, which was involved 
in ( his si ndy of I he snljjeet , a vory eon.sjderable number of I’eferences with 
the abov(' tith's wi're found to deal with a I'ariation in the size of one 
ineinber only, or with localized gji/^antism of a part or parts of a member. 
Howev('r, partial ^ijrautism may bo an accompaniment of total somatic 
asymmetry, ns illustrated in one of the cases reported herewith. 

Until recent years, the occasional reports of this condition often 
referred to it as tlu* rarest of congenital anomalies. In 1927, Arnold 
Ges('ll, a iK'uropsychiatrist published the first .significant review and dis- 
cussion of hemihypertrophy. In this article he made a supplementary 
report of a case {irei'iously' dc.seribed in 1921 and added a second case. 
Including these two ca.ses, he found that the number of cases of congenital 
total unilateral homihypcrtroj)]iy'’ reported throughout the world up to 
1927 was fifty'-threo. 'I’hc writer’s search has disclosed only three cases of 
hemiatrophy that were also total unilateral in ty’^pe. Since then, refer- 
ences ha\'c become much more frequent, and, although in the main still 
consisting only'’ of .single case reports, these articles occasionally present 
more than one case. One observer ro])orted four cases and another, six. 
Since 1927, a total of thirty^-six cases liave been reported under the classi- 
fication of hcmiliyqiertrophy'’ and liave been found to be total unilateral. 
In addition, there has been recorded one case that seems to indicate an 
authentic hemiatrophy'- of this distribution. Altogether, the literature 
seems to contain a grand total of ninety'’-three cases of congenital total 
unilateral somatic asymmetry, and to these the writer now adds the 
following six cases of his own observation, with description and com- 
ments thereon. 


Case 1. A girl, aged thirteen, was first observed by the author five j'ears ago. 
clinic record of observations made three years previously noted diffuse bilateia 
angiomata and total unilateral right hem^atroph 3 ^ The height and weight ata 
not obtained, but photographs suggested average development for age on the sma w 
and on the larger side a girth rather greater in proportion to length. Wien seen 3^ 
writer three yeax’s latex*, her measux-ements on both sides fell within normal imi s o 
age ; the difference ixi length was greater in the lower extremities and amounte 

* Read before the Annual Meeting of the American Orthopaedic Association, 
adelphia, Pennsylvania, June 8, 1935. 
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Fig. 1 


and a quarter inches. A parado.xical lateral curvature, 
degree one, prevailed in the anomalous lower spinal 
segments; there was no asj'mmetry of the remainder of 
the vertebrae. Normal school grade had been achieved. 

Case 2. A boy, aged ten, was seen recentl}- with 
asymmetry which had not been positively noted before 
the age of five, but which had definitely increased since 
that age. There were no skin lesions, and the child was 
of normal intelligence. The presence of skull asym- 
metry was questionable, but the rest o*' the body was 
smaller on the left side than on the right. The upper 
extremities differed in length by one and one-eighth 
inches and the lower extremities by five-eighths of an 
inch. The asymmetry included both pelvic and shoul- 
der girdles and the ribs, but there was no perceivable 
scoliosis in the sitting position. Either of the lower 
extremities would be within normal measurements for 
age, although the left upper extremity seemed retarded, 
and it would not be unreasonable to classify this case as 
a hemiatrophy. 


Case 5. Case of notable 
total somatic asymmetrj^, show- 
ing difference in size of upper 
extremities at age of ten. 


inch longer than the right and there seemed to be a little 
facial asymmetry. The left lower extremity was two 
and one-quarter inches longer than the right. This 
increase in length was more apparent in the lower than 
in the upper half of the limb, and indicated some degree 
of localized gigantism. When the short leg was blocked 
up, the boy’s height was above normal maximum for 
age, and, because of the localized gigantism, the case 
could be classified only as h}'pertroph 3 ^ No further 
observations were obtained. 

Case 4. A mulatto girl, aged eleven, recentlj’^ came 
under the author’s observation. There was verj’ appar- 
ent total asymmetry of the skull, trunk, and extremi- 
ties. A slight scoliosis in the sitting position was 
present, which was eliminated by blocking to level the 
iliac crests. The measured difference in the upper 
extremities was one and one-half inches and that in the 

lowcrextremitios was two and one-half inches, the greater 
length lieing on the right side. The patient’s weight 
was aljout the median figure for her age; her height, 
with the short leg blocked up, was slightlj' under the 
high normal limit, but the subtraction of the amount of 
iilocking gave a figure above the low normal. She ap- 
Iiearcd to bo of average intelligence and had attained a 
normal school grade. AWiile casilj' classifiable as h_v- 
pertrophj’, this case illustrates the possibilit\' of 
dogmatic error. Rocntgenogmphic studies are to be 
nuidc to asccrt.ain the relative progress toward epi- 
ph.vseal closure, and approjiriatc arrest of the long leg 
has been .advised. 


Case 3. A colored boy, aged ten, was observed 
with what seemed to be a eongenital Ij’mphangioma of 
the left leg. However, the left arm, while otherwise 
normal, was half an 



Fig. 2 

C.'ise 5. .\inount of block- 
ing nece.ssarj' to lewl the 
pehas, and indication of in- 
equ.alit\' in l>o1h .••■'cinent.s of 
limb. 


voi,. xviii. xo. Arnn, iszc 
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Cask 5. A slciidi-r j^irl <,f f(alian prirciilnpo was fiiKl 




iiK’diari. Her uvi^ln „f sixty-fiMir ixuiiids 
flio I'ioin (hor fi^iir 


vas 
short 
'-four 
ive 
the 

also well !il)()V(' t!io low irorma!, but below 
i'K'linat ion would be to classify her with the 
.■.M>onuuuKa^ ''■■■''> ''''••■^'•<’n.yp,atr,,phy; or, the other hand, it is the 

If 1/ * Ilf- ‘‘^liortcr Italian people might 

vM **'^ 7 *^* ^ rlns'^ifiontion. In :niy evi^nf , niiiltipio cpiph3'scalarrests, 

^ * ni^( u.nirij;, lin\(* ht'cn advised, sinc(» ilu; dilTtaTiioo in the extremities is 

ineoriipat ible wit), noianal bod}' function. 

Thi.s ettso ha.s .seemed to the writer 
to !)o of c-special intcro.st; not only 
from the angle of indicated therapy, 
but also because the asymmetry is 
many timo.s greater than that seen in 
tuiy case of iiemiatropliy" reported in 
the literature, and it also exceeds 
quite definitely in degree any reported 
case of total unilateral hemihyper- 
(rophy not associated Avith local 
gigantism. 

Cask G. A female whose clinic I'ecords 
were aAmilablc for almost her entire life. At 
the age of eighteen months, subacute rickets, 
with bilateial knee valgus, considerably 
gi’cater in degree on the left side, was noted. 
No comment was made as to asymmetry, but 
a very poor photograph suggested asymmetry 
in the lower extremities at least. A A'car or 
so later, in another clinic, a bilateral osteot- 
omy for knee valgus was done, but no other 
data were included in the record. The next 
observation, made when the patient w.as five 
years of age, included recognition of the 
asymmetiy. The lower extremities only v c,g 
measui'ed; the left was longer by two inches 
than the right and there was some knee valgus 
and enlargement with distortion of t le 
skeletal outlines at this knee. At the age 0 
six, the knee valgus was degree two an t io 
lengthening two and one-half inches. t 
age of seven, the knee valgus was degree t iree 
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Fig. 3 

Case 6. Case of mild genei'al asyin- 
metry plus extreme local gigantism of 
the long bones of the left lower extrem- 
ity. In addition to h3’7)ertj'ophy with- 
out pathological altej’ation other than 
valgus deviation of the long bones, 
there presented an extreme chondro- 
osseous hyperplasia of the patella, 
shmvn here at an eai-ly stage. 
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Fig. 4 


Case 6. Condition three 
years after that shown in Fig. 
3, with indication of still ab- 
normally large patella follow- 
ing removal of three-fourths 
of its original structure. Over- 
growth of the greater tro- 
clianter is suggested in the hip 
contours. (See Fig. 6.) 


and the difference in 
length had increased to 
three and one-half 
inches. At the age of 
eight, the knee valgus 
was degree four and the 
lengthening four and 
one-half inches. Fa- 
cial asymmetry had 
become very definite 
and there was a differ- 
ence in length between 
the upper extremities 
of one inch. Pelvic 
asymmetry was ap- 
parent both in clinical 
and roentgenographic 
examinations: the left 
greater trochanter 
above its epiphyseal 
line was seen to be half 
again as large as that 
on the opposite side; 
the patella seemed to 
be the site of achondro- 
osseous hj'pertrophy; 
and a valgus bend ap- 
peared in the upper 
tibial shaft. This de- 
formity was attributed 
to static strain from 
the severe knee valgus 
in spite of apparatus. 

Six months later, 
the lengthening of the 
left leg had reached 
five inches. At this 
time, a wedge resection 
in the lower femoral 



Fig. 5 


Case 6. Three years later 
than Fig. 3, after partial ex- 
cision of tlie patella and mas- 
sive wedge osteotomy of the 
lower end of the femur. Re- 
current valgus (now in tlie 
tibia) is seen; .also is shown 
more definitely the asym- 
metry in the upper extremi- 
ties, including the shoulder 
girdle. Blocking (fourinches) 
ju.st levels the pelvis with the 
knee fully extended instead of 
slightly ilexed as at the mo- 
ment when the photogniiih 
was taken. 


region, including the 
lower femoral epiphy- 
sis, was undertaken (Phemister’s work had not then 
been published), but at operation the capsular reflexions 
were found to be so high that disorganization of the 
joint was feared from such a low resection. A very 
large wedge was removed in the metaphyseal region. 

This procedure offset the valgus deviation both in the 
femur and in the tibia and shortened the leg by one and one-half inches, as checked by 
postopenative measurements. Conv.alc.scenee was uncomplicated and the jiatient 
returned to active life in normal time. 

Six months later, a further increase in length i>f one-fourth of an inch v.a*' not<‘<l. 
There w.as also a slight increase of valgus in the tibia. The p.atellar mas- had become so 
large that malignant degeneration from irritation wa-- feanal and tin- ma-s wa- exci— <i. 
-•Mthough the excision included a considerable portion of the normal leme -iib-t.-ince. 
the patella was thicker and larger than normal. The removed .-ii-cimeii w.a- als.ut thn <• 
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times tile size of ii normal knee cap. The patliologieal diagnosis was lienign osteo- 
chondroma. 

By the time the patient had ri'aehed tlie age of ten, the lengtliening of the leg had 
again increased to four and one-half inches, and a valgus deviation of 30 degrees, mostly 
below the knee, prevailed. No further enlargement had occurred in the patella, but the 
greater trochanter was now double the size of that on the ojifiosite side, although other- 
wise normal in roentgenographic appearance. Aliout this time there was performed a 
very extensive step-cut resection in the ujiper half of tlu' tibia and the fibula. After 
this operation, the difference' in length was reduced from four and one-half inches to two 
inches, and the valgus deformity was ('iitirely eliminated Iw swiveling the fragments at 
the time of the resection according to the writer's method. 

This status prevailed for about six months, but one year later there was again a 
difTercncc in length of three inches (about the j^ame rate of increase) and an apparent 
knee valgus, degree two. Roentgenograiihic examination indicated verj' little skeletal 
valgus deviation, but a mass about the size of a jiatella was revealed at the inner side of 
the knee in the usual position of the shadow scon in Pollcgrini-Sticda disease. At that 
time, the tip of the greater trochanter had reached the side of the pelvis, and abduction 
was completely blocked. Shortly afterward, the patient left the cit}' and the author 
has been unable to obtain further information about her. 

Tin’s case, the ino.st bizarre of the lot, i.s of intere.st in connection with 
the operative treatment carried out and also because the patient had at- 
tained a relative lengthening of seven inches in the lower extremity at the 
age of eleven, when olDscrvations were terminated. Such an increase is 
unique in a case of unquestionable total unilateral hcmih3qDertrophy, even 
when comlhncd with local gigantism. Furthermore, certain sites of 



Fig. 6 


Case 6. Roentgenogram 
the greater trochanter. 


showing pelvic asymmetry and localized gigantism of 
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gigantism noted in this case have not been previously reported in the 
literature. 


DISCUSSION 

In this series of six cases, there are some findings which, considered 
against the background of previous reports, suggest rather unusual if not 
unique characteristics. The author cannot say that the study has seemed 
to throw any real light on the question of etiology, and in this report no 
preventive treatment has been suggested. 

In discussing the theories of causation or etiology that had been 
advanced, Gesell stated that all were of a purely speculative nature and 
could be given very little logical support. His own theory, also specu- 
lative in a way, has nevertheless very good arguments in support of it and 
seems plausible. He argues biologically that the organism is essentially 
one of a “two-ness” character, which occasionallj’' manifests itself in 
various anomalies up to complete twins, and that hem ihyper trophy is an 
instance of partial twinning, or a union into one organism of two different 
halves. He terms it an epigenetic deviation, rather than a germinal 
deformity. 

Against this theory, is the existence of rare cases of crossed hemi- 
hypertrophy, more frequent instances of partial hypertrophy or partial 
gigantism (one member or one portion of a member), and rare cases of 
total unilateral hemihypertrophy with associated extreme partial gi- 
gantism, of which this present report includes an instance. However, the 
literature does also include two autopsy reports in which the visceral or- 
gans were described as being asjTnmetrical, in proportion to the somatic 
portion of the bodJ^ Also against the twinning theor5'^ is the almost uni- 
form absence of anything but a postural scoliosis and no observations of 
asymmetrical development of the bodies of the vertebrae, although the 
ribs seem to be uniformlj’^ affected. A theoretical!}' intriguing explanation 
of asymmetry might lie in a supposition of unbalanced action of the sym- 
pathetic chain which might give rise to an inequalit}' in blood flow or dis- 
tribution with the resulting overgrowth that is commonh" seen in tlic local 
gigantism or the spurious homihypertrojihy which accom]ianics diffuse 
angiomata. No reported observation has been found of differences in 
surface temperature on the two sides, nor have such differences been 
apparent to the examiner in the writer’s case.s. 

Gesell docs not discuss congenital total unilateral hemiatrophy and, 
m this connection, it may be fair to s.ay that there is considerable doubt 
lit the author's mind as to whether these two lyiies are really se])arable 
its opposite develo]nncntal entities. At this static, it should be einplia- 
>^>:ted that the condition under discussion consists f)f a difference bctwern 
tile two sides of the body of a purely quantitative chanicter, a- a nile io- 
volving uniformly all the included tissues, and it may be more pro[>cr — 
certainly for the vast majority of rejxirted case- — to regard the condition 
simply as a quantitative a-ymmetr}-, rather than ‘•j'^ cirieatlv as .an 
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atrophy or hypertrophy. Id cliildren and adults, all of the cases reported 
as atrophy, and the great majority of tliose described as hypertrophy, rep- 
resent dimensional differences which are well within the maximum range 
for age of normal individuals. The term used, therefore, may well be the 
result of the reaction of the observer. For instance, in many cases the 
difference in size has been considered by the parents from one point of 
view, and by the reporter from the opposite. In an individual on the low 
side of normal size, it is easy to denote an nsjunmetry as an atrophy, and, 
con^mrsely, as a hypertroirhy. 

By far the larger number of reported cases of hemihypertrophy have 
been in infants and it is curious to note that at this age the differences in 
girth are relatively greater than those in length. The author’s own cases 
consist of older children, with either a perfectly proportional asymmetry 
in these two particulars, or else a somewhat greater difference in length 
than in girth. In infants, the reported differences in length have varied 
between a quarter of an inch and an inch; in children and adults, from 
half an inch to two inches. This discrepancy in length had apparently 
occurred before adolescence. About half of the author’s series show a 
difference in length in e.xcess of that in cases previously reported, which 
continues to increase into adolescence. It has usually seemed to be the 
case that the asymmetry between the two sides increases in degree in the 
following order: skull, trunk, lower extremity, and upper extremity. In 
some instances, the amount of variation has been not only relatively, but 
actually greater in the upper extremity than in the lower. 

Gesell’s two patients were mentally deficient to a marked degree. 
On this fact he placed considerable significance, for, although in the cases 
reported up to 1927 only 15 per cent, of the patients were found to be 
mentally deficient, a minority had reached an age of accurate measurabil- 
ity in this respect. Howe^'■er, in all reported cases over five years of age, 
the percentage of mental defectives is no greater. In the author’s series, 
there were no cases of mental deficiency. 

In cases reported as hypertrophy, females were affected slightly moi'6 
frequently than males and the right side more often than the left. Con- 
genital skin lesions were present in 40 per cent, of the cases of hemihy- 
pertrophy; such lesions occurred much more frequently, however, in the 
few cases listed as hemiatrophy. There was a greater frequency of othei 
congenital anomalies in these cases than is usual. 

No consideration has heretofore been given to control or relief of this 
deformity, probably because the asymmetry has very rarely developed to 
any handicapping degree. A difference of two inches in the length of t le 
lower extremities has been reported a few times, but usually a modera e 
shoe lift has easily compensated for the resulting postural complication. 
In four of the six cases in the author’s series, the situation was more serious. 
Inasmuch as the maximum difference seems likely to prevail in early a o- 
lescence, the writer now believes that procedures to bring about epip lysea 
arrest may have rather definite indications in cases of major asymme ry. 
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SUMMARY 

The congenital anomaly of total unilateral hemihypertrophy and 
hemiatrophy is either becoming more frequent or more commonly recog- 
nized. Its causation remains without satisfactory explanation. The 
discrepancy in growth may interfere with efficient body function suffici- 
ently at times to indicate measures of control, which the writer believes 
should consist of epiphyseal arrests at appropriate ages. 
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Note. — Some fort 3 '-three additional references have been examined and, although 
titled as hemihypertrophy or hemiatrophj’-, thrown out as not fulfilling the requirements 
of total unilateral as 3 mimetrjL Thirty-one reports appearing prior to Gesell’s first article 
have also been investigated b 3 ' the writer. This search of the literature for suggestive 
titles was carried out at the writer’s c.vpensc by the Literary Research Department of the 
American College of Surgeons and the results should remain available for any subsequent 
stud3L 
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EPIDERMOID CYST IN BONE OF SKULL 


BY J. HAROLD COUCH, M.B., F.B.C.S., TORONTO, CANADA 
From the Department of Surgery, University of Toronto 

That an epidermoid cyst should appear within bone is remai’kable. 
That as many as seven of these cysts should be described in the surgical 
literature is even more remarkable. The peculiar growth of a cyst (purely 
ectodermal in origin) within bone (a purely mesoblastic structure) merits 
some comment. Yet such are the facts and the illustrative cases come 
from widely separated parts of the world. The subject of this communi- 
cation is the description of such a cyst occurring in the parietal bone of the 
skull. 

Such cysts in bone have been reported, as far as can be determined, 
only seven times. The first case was reported in Germany, in 1923, by 
Sonntag who described a cyst occurring in the terminal phalanx of a finger 
which was treated by amputation. He concluded that the causal rela- 
tionship between injury and cyst formation must be accepted. Fried- 
lander, also in Germany, described in detail two cases, both of which oc- 
curred in the terminal phalanx of the finger. He reviewed the theories of 
causation of epidermoid cysts in general, and, like Sonntag, with charac- 
teristic German thoroughness, treated his cases by amputation. 

Christopher, in the United States, in 1925, described a typical case, 
concluded that it was traumatic in origin and removed readily by opera- 
tion, and drew attention to pressure atrophy of the surrounding bone. 

Harris, of Toronto, in 1930, outlined a characteristic history and sug- 
gested the traumatic theory of causation. 

In 1932, Curtis and Owen added a case to the literature. 

Finally, in a previous article ^ the author described a typical case, sug- 
gested that traumatic implantation is the most readily acceptable theory 
of causation, and outlined a typical history and examination on which 
diagnosis could be made. 

These cases are all in the terminal phalanx of the fingers, which is 
significant when considering cause. 

The only case described as occurring in the skull, so far as the author 
can determine, is that reported in 1921 by de Castro, who described the 
removal of a cyst from the scalp, leaving in the skull a round “trephine- 
like hole”, the size of a “four-anna piece”. His description suggests that 
the cyst was infected at the time of operation. 

Hartley, however, in 1896, described a similar cyst, implanted bj" the 
trauma of a compound fracture of the skull and finally developing not onlj' 
mside the skull but actually under the dura. There seems to be no reason 
why these cysts should not develop anjnrhere in the body if tissue is 
transplanted. 
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CASE REPORT 

Mj'. H., twcntj^-fivc .years of age, was admitted to tlie Toronto General Hospital for 
an entirely diffei’ent condition. On routineph 3 ’-sicale.\'annnation,a “wen”, one centimeter 
in diameter, was found 1 jdng over the right parietal bone. This “wen ’’differed from other 
wens, in that a sharp bonj' margin could be felt all around it. The roentgenogram (Fig. 
1) showed a round clean-cut hole through both tables of the skull. The hole through the 
outer table was larger than that through the inner table. A histoiy of injuiy to the fore- 
head and scalp, which had occuri-cd j'cars prcviouslj’- and had required stitches, was con- 
firmed by a scar on the forehead. A diagnosis of epidermoid cj'st was made. 

Under local anaesthesia, the cj'st was ncatlj’- removed bj’’ Dr. Stuart Thompson. It 
laj’’ under the gala aponcurotica, and under periosteum. After these structures around 
the bonj" rim of its cuplike bed were divided, the cj'St could be peeled readilj' from the sur- 
rounding ti.ssue, leaving in the skull a clean round hole, resembling a burr hole except that 
it was lined bj'^ a smooth la 3 ’’er of bone so that cancellous bone of the diploe was not seen. 
The hole through the inner table c.xposed normal dura. After the c 3 -st had been rolled 
out, the soft-tissue la 3 'ers were closed over the bone defect (Fig. 2), and the wound healed 
b 3 " pi’iniar 3 " union. 




EPIDERMOID CYST IN BONE OF SKULL 


477 


The presence of the thin shell of bone, hiding diploe, suggests, as did 
the author’s pre^’■ious case in which the cyst was located in the finger, that 
bone production is stimulated as well as bone destruction, so that, in 
response to some unknown stimulus, a shell of new bone is laid down out- 
side as fast as the bone is eroded inside. Thus, the bone production 
exactly kept pace with the pressure erosion which produced the “burr 
hole” or nest for the cyst. 

This peculiar action of epidermoid cysts in stimulating the production 
of new bone as well as in producing atrophy, probably due to pressure, has 
been remarked before. In all cases of epidermoid cysts occurring in the 
bones of fingers the same phenomenon is observed. Christopher refers in 
his title particularly 
to the pressure atrophy 
of bone, while Harris 
observes that the 
phalanx gives the ap- 
pearance of having 
been “expanded” by 
the cyst. However, 
since bone does not 
expand, it must be 
that “new bone is 
laid down outside as 
it is eroded inside” 

To elaborate va- 
rious theories of caus- 
ation of epidermoid 
cysts is simply to set 
up straw men for the sake of knocking them down. The following obser- 
vations, especially when taken together, support the simple and satisfying 
explanations of traumatic implantation of cells to varying depths in or 
below the skin where they live and grow and produce an epidermoid cyst. 

1. In the first place, epidermoid cysts occur most commonly in the 
soft tissues of the palmar aspect of the hands of working men. In this 
respect, the author’s observations confirm those of both Unna and Ewing, 
who point out that these areas arc exposed to many small injuries and that 
cysts in such a location are common in worldng men. Furthermore, all 
cases deep enough to be in bone occur in the terminal phalanx. 

2. Three cases in the skull are mentioned, two of which are defi- 
nitelj’- associated with injury. Certainly the head is more prone to cuts or 
blows than the covered parts of the body. 

3. Epidermoid cysts can be produced experunentally'' by the im- 
plantation of epidermoid tissue beneath the surface. 

4. Plastic surgeons resort to the device of burying strips or sheets of 
skin to gain epithelium-lined surfaces. These pieces promptly grow from 
all edges, complete the circle, and produce a cyst lined by stratified 
squamous epithelium. 



Semidiagrammatic sketches showing cyst lying in shell of 
bone under periosteum, but outside dura. 
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Fulthci 11101 G, thcie is sonic reason to suggest that epiderinoid cysts 
and wens are identical. It has been stated that epidermoid cysts are the 
result of iniplantation and that wens are the result of blockage of the ducts 
of the oil glands. T-he latter statement is open to question. 

The parallel between hand and head is too good to let pass. In the 
hand, the part of the body most exposed to injury, traumatic iniplantation 
produces epidermoid cysts in soft tissue and occasionally even in bone. 
Ill the head, also prone to occasional trauma, whether due to a blow, a 
comb, or a scratch, cysts often occur in the soft tissue and occasionally 
even in bone. The bone cysts are admittedly due to traumatic implanta- 
tion. It is suggested, therefore, that the soft-tissue cysts or wens are also 
traumatic in origin. But, it will be objected, the texts state that wens 
are attached to the skin and that epidermoid cysts are not. The texts 
are wrong. There is no reason why an epidermoid cyst of traumatic 
origin should not be implanted at any depth — in skin, beneath skin, even 
in bone — and, if close to skin, it will be attached. 

At this point, the microscopist will tell us that an epidermoid cyst is 
lined with stratified squamous epithelium, while a wen, being a retention 
cyst in an oil gland, is lined with tall secreting epithelium. He then goes 
naively on to add that after some time the taller secreting epithelium is 
damaged by pressure and replaced by stratified squamous epithelium, so 
that the two are indistinguishable. Further comment is unnecessary. 

In conclusion, then, the author not only favors the traumatic-im- 
plantation theory of causation, but also suggests that many so called wens 
or sebaceous cysts are in reality traumatic epidermoid cysts. 
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Fig. 2-A 

Fifteen months after accident, show- 
ing degree of flexion obtained bj’’ the 
patient. 



Fig. 2-B 

Fifteen months after accident, show- 
ing degree of abduction. 


End Residi 

Three years have elapsed since the patient sustained his injury. At present, he 
is engaged in the active practice of medicine, drives his car, participates in sports, and 
leads a normal life in every way. He has a normal range of motion in both hips and 
suffers no pain. (See Figures 2-A and 2-B.) 

While this method seems hazardous, the procedure can be carried 
out with little danger to the patient when reasonable care is exercised. 
The result obtained in this case seems worth the effort. 





AN EVALUATION OF PRESENT-DAY METHODS OF DEALING 
WITH CONGENITAL DISLOCATION OF THE HIP * 

BY A. BRTJCE GILL, M.D., PHILADELPHIA, PENNSYLVANIA 

The treatment of congenital dislocation of the hip has undergone 
such a marked change in recent years that there is some confusion in 
the minds of orthopaedic surgeons. When the methods of Paci and 
Lorenz became known, bloodless reduction was universally accepted and 
practised as the rational treatment of this condition. Numerous methods 
of reduction Avere devised, — some gentle, many violent. Many tables of 
statistics were published which led us to believe that from 50 to 70 per 
cent, of the cases of congenital dislocation could be cured by bloodless 
reduction. Except in a few isolated instances, nothing was done at that 
time for those cases ivhich could not be thus cured. 

Then the advent and perfection of asepsis wrought a profound change 
in all fields of surgical procedure. Dissatisfaction with the results of 
bloodless reduction began to arise. In America, Sherman and Galloway 
began the practice of open reduction and advocated it as the method of 
choice in all cases. This bomb, thrown into the camp of the bloodless 
surgeons, produced some consternation and other emotional disturbances, 
but caused them to inspect their position more carefully to see if it ivas 
tenable. They began to recognize the dangers of forcible manipulation 
and to insist on the use of only the gentle methods of reduction. But 
this, certainly, did not increase the number of cases cured by bloodless 
reposition of the hip. 

Furthermore, it has become quite evident that the older meaning of 
“successful reduction”, whether by closed or open methods, is not alto- 
gether correct. In many cases, dislocations which had been recorded in 
our private practice or in our public clinics as haAung been satisfactorily 
reduced were found in after years to liaA^e recurred. The paper recently 
published by Heyman calls this forcibly to our attention. For this reason 
all statistics published more than ten years ago and eA'^en more recently 
must be discarded as giving inaccurate percentages of successful reduc- 
tion unless they were based upon precise observations of the cases for manj’' 
j'ears after the reduction. 

In recent years, Putti, with his associates and followers, has proved 
the tremendous advantage of treating congenital dislocation in the early 
weeks and months after birth. His observation of patients treated b}’ 
abduction in early infancy shows that at the end of five years or more over 
SO per cent, of them have lieen cured. However, this work, A’aluable as it 
IS in showing the need for very earlj' diagnosis and treatment, leaves un- 
solved the treatment of the 20 per cent, or less not so cured and the treat- 

Q, y* Read at the .Annual Meeting of the American Academy of Orthopaedic Surgeons, 
t>t. Louis, Missouri, .T.anuary 14 , 1936 . 
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Blent of the vast ninnlier of patients with congenital dislocation who have 
leached the walking age before the condition has been discovered. It 
seems merely to place the young infant in a class by himself, and to em- 
phasize the necessity of the education of the medical profession in order 
that the obstetricians and ]icdiatricians may make an early diagnosis of 
this congenital defect. 

Another development of the past fifteen years has been the concen- 
trated attack upon the old or irreducible dislocation, in order to amelio- 
rate or relieim the pain and disabilitj'' attendant upon it. Through the 
many operations done upon the luxated hip, whether for the purpose of 
reducing the dislocation or improving a condition not entirely curable, 
our knowledge of the pathologj'- of congenital dislocation and of the diffi- 
culties of complete reduction has been enlarged. 

Theref oi'e, we are now more able to discern the important underlying 
principles of congenital dislocation of the hip and to outline a rational 
course of treatment by bloodless and open reductions and by palliative 
operations. 


BLOODLESS REDUCTION 

Many cases of congenital dislocation of the hip are susceptible of 
cure by skilful manipulation. Time and experience have proved this 
beyond the shadow of a doubt. Many cases cannot be so cured. Our 
first great problem, theref oiu, is to distinguish between these two major 
groups. Shall we operate upon all; shall we operate upon none? If the 
premises enumerated be accepted, the former course must appear as 
reprehensible as the latter. 

Congenital dislocation of the hip is due to the failure of normal de- 
velopment of the hip joint during embryonal and foetal life, as described 
by Stewart, Putti, Dega, Bohm, and others. The departure from the nor- 
mal may be very slight or it may be extreme, with many degrees of varia- 
tion between these limits. We are thus foreAvarned that no one method of 
treatment, whether it be a method of bloodless reduction or one of open 
operation, is applicable to all cases. Furthermore, in hips that are not far 
removed from the normal, Ave may reasonably expect to secure a return to 
normal structure and function by adequate treatment given at the proper 
time. 

In early life, the structures of the hip are most plastic and are molded 
A'-ery easilju As time passes, there is an increasing fixity of the tissues and 
progressing deformity because of the effort of the elements of the hip joint 
to adjust themsehms to their abnormal relations and functions, to make 
the best of a bad situation, as it AA^ere. We may, therefore, understand 
the successful results obtained by Putti and others in the treatment of in- 
fants; and, furthermore, Ave may appreciate that the remainder of this 
paper deals onl3^ Avith the treatment of individuals Avho haAm reached oi 
passed the age at Avhich they begin to Avallc. 

No time limit can be set for successful bloodless reduction, it 
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Fig. 1-A 

Case 1. R. D. R. Bilateral dislocation. 



Fig. 1-B 

Casol. R. D. R. Ten years after bloodlc.^s reduction: normal motion; normal 
function; almost normal anatomical development. 


depends on the severity of the deformity at birth and its progre.ss after- 
ward. Experienee has shown that bloodless reduetion eannot often be 
accomplished after the fourth year. 

The surgeon’s first decision must be whether to attempt bloodless 
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reduction or to resort at once to open operation. Contra-indications to 
the former are rigiditj’’ of the hip — sometimes accompanied by rigidity of 
other joints and by congenital club-foot— high bilateral dislocation, 
marked deficiency of the acetabulum and deformity of the head and neck 
of the femur, and an age bejmnd four 3'’ears. Bloodless reduction should 
be attempted in all favorable cases and even in border-line cases. 

The manipulation should be gentle and skilful. All the weight of 
present opinion is op]iosed to forcible methods of reduction. If the ma- 
nipulation is unsuccessful, nothing has been lost and no damage has been 
done. No bones have been broken; no muscles and ligaments have been 
luptured; and no cartilages have been damaged by active violence or 
succeeding excessi^m pressure. 

If the dislocation has been reduced, has the manipulation been suc- 
cessful? By the term “successful reduction” the author means that we 
may expect the hi]) to become anatomically and functionally perfect, or so 
nearl}'- so that it will be the cause of no pain and disability in later life. 
Time is the onlj'’ absolute criterion, but in many cases we cannot wait for 
the passing years to answer our question. The following observations 
may assist us in determining whether to await the natural outcome or to 



Fig. 2 

Case 2. W. M. Eight j^ears after bloodless reduction of left hip at age of sixteen 
months. Four years after reduction, Legg-Perthes disease mas noted; liealing has 
now taken place. Normal motion and function are present. Moderate shallowness 
and obliquity of the acetabulum maj"- be noted, as well as slight deformity of the head 
which corresponds with the contour of the acetabulum. Would it not be desirable 
to correct the obliquity of the socket nowin order to secure normal development of 
the head? 
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Fig. 3-A 

Case 3. J. M,, a sister of patient in Case 2. Eight months after bloodless reduc- 
tion at age of two years and six months. 



Fig. 3-R 


Cases. J. M. Three years after reduction. Function and motion are nortnid. 
The acetabulum has been improved, but is still defective. Tlie head shows evi- 
dence of Legg-Perthes disease. Should not the shallowness and obliquitv of the 
acetabulum be corrected by opcnition at tlie present time? 
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Fig. 4 

Case 4. R. C. Seven j'ears after bloodless reduction at age of three years. 
Motion and function are normal. The acetabulum is shallow and oblique. There 
is moderate deformity of the head corresponding with the acetabulum. Should not 
the defect of the acetabulum be corrected by operation? 


proceed at once to open operation. If, during the manipulation, the head 
slips very easily into the socket without the “snap” that has been so fre- 
quently spoken of and again slips out just as easily, this is a fair indication 
that the socket is inadequate to retain the head or that the head has not 
entirely entered it. If the roentgen ographic examination following re- 
duction shows the head to be opposite the acetabulum but not within it, 
as determined by comparison with the normal hip, and the acetabular 
roof to be markedly defective in size and in obliquity, often containing a 

gutter, the chances 
are poor that a suc- 
cessful reduction has 
been accomplished, 
and an open opera- 
tion should be done. 

If the head is in 
an apparently ade- 
quate acetabulum, the 
author maintains the 
reduction with plaster 
for four months. At 
the end of this period, 
the east is removed 
and the child is al- 
lowed to kick about 
in his crib for several 



Fig. 5-A 


Case 5. A. O’B. One year after bloodless reduction at 
age of two yeai-s. There is marked evidence of Legg- 
Perthes disease. 


weeks. If redisloca- 
tion does not occur. 
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the child is allowed to walk. If, at any time after the initial four months 
in plaster, dislocation occurs, an open operation is done. This may seem 
to be a very arbitrary procedure and test, but the author’s experience 
leads him to believe that it is a sound one for most cases. There may be a 
few exceptions. This method has the following advantages: first, we 
determine in four months, and not years later, whether or not the head 
will remain in the socket — in other words, whether or not the structures of 
the hip are too abnormal to permit anatomical and functional cure; second, 
we prevent the atrophy of bone and muscle which is due to prolonged 
fixation in plaster; and, third, we reduce the medical cost of the case. If 
some of the readers are fearful of allowing so early weight-bearing on a hip 
replaced without vio- 
lence and, therefore, 
under no great intra- 
articular pressure, and 
choose to give the 
child exercises in wa- 
ter or in any other 
non-weight-bearing 
fashion, the author 
will not quarrel with 
them. However, the 
facts should be re- 
membered that the 
child has been bearing 
weight on the head of 
the femur, even though 
it has not been in the 
socket, and that na- 
ture develops best those 
structures of the body 
which are performing 
their normal functions. 

Bearing weight is part 
of the function of the 
hip. If the head of 
the femur is so soft 
that it would be dam- 
aged by bearing weight 
at this period, the hip 
probably belongs in 
the categorj' of those 
which cannot be suc- 
cessfully eured by Case 5. A. O’B. Two and onc-half years after re- 
bloodless reduction. duction. Motion and function are nornial. The head is 
•p. , . ' slightly fl.attencd and tlie neck is broad and short. Tlierc 

UOUDtless, tlie Js moderate obliquity of the socket of tlie ticetahuluin. 
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Fig. 6-A 

Case 6. H. F. Dislocation of the left hip and subluxa- 
tion of the right hip. 


thought has enterei 
the reader’s mind tha 
there must be bu 
few hips that cai 
qualify for successfu 
bloodless reductioi 
under these coudi 
tions and tests. Tin 
author can assure hin 
that there are some 
although what tin 
percentage is he does 
not know. It is 
smaller than we 



Fig. 6-B 

Case 6. H. F. Seven montiis after bloodless reduction 
at age of two and one-half years. 





Fig. 6-C 


thought in former 
years. Why, there- 
fore, not follow the 
advice of some and 
operate upon all hips, 
and thus avoid de- 
lay and indecision? 
Doubtless such a 
course would be easier 
for the surgeon. He 
would no longer need 
to cultivate his pa- 
tience and his poAvers 
of obsei’A'ation and 
judgment. He would 
merely lay out a sin- 
gle undeviating course 
and pursue it. The 
mariner at sea adjusts 
his course to the winds 
and the tides and 
the deviations of the 


Fig. 6-C 

Case 6. H. F. Two 
years and three monhis 
after reduction. Motion 
and function are normal. 
The structure of both hips 
is defective; this is more 
evident in the right hip 
whicli was never fully 
luxated. Should not both 
defective acetabula be cor- 
rected? 
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Fig. 7-A 

Case 7. D. C. Seven months after bloodless reduction at age of three years and 
three months. 



Fig. 7-B 

Case 7. D. C. One year and six months after reduction, showing increasing 
structural improvement in tlie acetabulum. Two and onc-Iialf years after reduction 
there was perfect function. Motion was normal and tlicre was no limp. 
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compass lest he land 
on the rocks. As in 
navigation, so in sur- 
gery, there is no fixed 
undeviating course. 
Let the operative sur- 
geon shoAY us better 
results than those ob- 
tained by our success- 
ful closed reductions 
before we decide to 
operate upon all con- 
genitally dislocated 
hips. 


OPEN OPERATION 

Operative proce- 
din’es fall naturally 
into two classes : first, 
those which offer a 
reasonable hope and 
expectation of effect- 
ing a cure, so that the 
hip joint may be re- 
stored to something 
that closel}'- approaches 
the normal, both in 
structure and func- 
tion; and, second, those 
which are palliative. 

If a dislocated 
head of the femur can 
be replaced within the 
acetabulum, if the 
acetabulum is or can 
be made of sufficient depth to admit the entire head, and If the acetabular 
obliquity is or can be made normal, then we may reasonably expect to 
effect a cure by open operation. On the contrary, any open operation 
to cure congenital dislocation which does not take cognizance of these 
three vital conditions may reasonably be expected to fail. A surgeon who 
merely opens the hip joint, replaces the head in the acetabulum, and then 
closes the capsule will have as many failures of permanent cure as the 
surgeon who replaces the head in the socket by bloodless manipulation. 
Nor will his good results be any better than the good results of the blood- 
less surgeon. In other words, the cures effected by both occur in those 
hips which have departed but little from their normal structural develop- 

THE JOURNAL OF BONE AND JOINT SURGERY 


Fig. S-A 

Case S. J. B., aged four j'ears. 


-'4 . . 



Fig. 8-B 


Case 8. J. B. Four years after bloodless i-educfcion. 
Both acetabula are defective and there are corresponding 
defects of the heads of the femora. Reconstruction of the 
right acetabulum -was advised. 
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Fig. 9-A 

Case 9. J. F., aged 
seventeen months. 

ment. According to 
Kidner, the replaced 
head will remain in 
the socket after fixa- 
tion in plaster for 
three months, or after 
four months in plas- 
ter, as more conserva- 
tively stated by the 
author in considering 
bloodless reduction. 
If we review the cases 
of bloodless reduction 
which we have failed 
to cure, although we 
may have thought the 
reduction satisfactory 
at the time, we shall 
find that the head was 
not entirely within an 
adequately deep socket 
or, if it was, that the 
roof of the socket was 
too sloping to main- 
tain the reduction. 
When Edner reviewed 
the results of open 
reposition he found 
the same factors in 
the cases that were 
not cured. 

By what metliods 
of operation, there- 
fore, can we correct 

Fig. 9-C 

Case 9. J. F. Five 
years after reduction. Tliis 
roentgenogram shows very 
marked structural defects. 
In this case normal struc- 
ture and function could 
not be expected from any 
method of treatment. 



Fig. 9-B 

Case 9. J. F. One year and four months after bloodless 
reduction. 



Fin. 9-C 
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Fig. 10-A 

Case 10. M. M., aged nineteen months. 



Fig. IO-B 

Case 10. M. M. Five montlis after bloodless reduc- 
tion. The head is opposite the acetabulum, but not in it. 



Fig. 10-C 


tliese dofecfc.s in ti 
structural develo] 
ment of the hij; 
Three imiiortant coi 
siderations must I 
borne in mind. 

1. It must t 
possible to place tli 
head in the socki 
without undue ter 
sion upon the soi 
structures of the In 
and consequent en 
cessive pre.ssure upo] 
the articular carti 
lages or -without in 
jury to these struc 
tures during the re 
placement of the head 
Ihis is just as impor 
tant in open as ii 
closed reductions 
Failure to obsein^e thi; 
condition may resuli 
in stiffness, in anky- 
losis er^en, or in de- 
generative processes 
that alter normal 
structural develop- 
ment. 

If the surgeon 
has already attempted 
a bloodless reduction, 
he will be aware of 
this possible liindrance 
to open reduction. 
He may be able to 
overcome the shorten- 
ing of the soft struc- 
tures by gradual trac- 
tion on the extremity 
with a turn-buckle 


Fig. lOrC 

Case 10. M. M. Ten 
months after reduction. 
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cast, or with any other appliance which he may have found to be effective. 
Stretching of the soft tissues should be done slowly in order not to disturb 
the blood supply to the structures of the hip and in order to avoid slough- 
ing and pain. The 
traction should be 
maintained for some 
time after the head 
has been drawn down 
to the level of the 
socket, so that there 
may be thorough re- 
adjustment to the al- 
tered position of the 
head and, therefore, 
less tendency to intra- 
articular pressure af- 
ter the operation. In 
accordance with ac- 
cepted orthopaedic Fig. 10-D 

principle, the deform- Case 10. M. M. One year and three months after re- 
ity should be not duction. During this entire period, the hip was fixed in 
i j 1 . i ^ plaster cast. This case illustrates the principle that if 
merely corrected but the head does not remain in the acetabulum after four 
overcorrected. In months’ fi.xation it may not do so even after prolonged 
... , . fixation in plaster, 

mobile hips, this pro- 
cedure may require a 
period of a few weeks 
or a period of four 
months or more in the 
more rigid hips. 

When the hip 
joint is exposed at the 
time of operation it 
may be found that 
the head cannot be 
placed in the socket. 

Kidner, in 1931, called 
specific attention to 
the adherence of the 
capsule to the ilium 
above the socket and 
stated that he be- 
lieved this condition to be the major factor in preventing reduction. In 
1923, the author called attention casually to this condition, stating that 
“the capsule is then detached from the ilium from below the inferior spine 
backward’’, and he has always freed this attachment down to the very 
border of the acetabulum. 
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Fig. 10-E 

Case 10. M. M. Eight months after reconstruction 
of the acetalnilum. 
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Fig. 11 -a 

Case 11. C. A., aged five years. Traction by a turn- 
buckle cast was employed. 


However, he 
does not believe that 
this condition is nec- 
essarily the major 
■V factor in preventing 

reduction. In the 

; / ‘I’ author’s experience, 

; . ' the major factor is a 

I . ■ S short neck or, even 

; , . 1- ■ . ‘ worse, a capsule that 

. . . ' ; ■ is attached to the 

( femur at the margin 

• ■■■ articular carti- 

condition 

'■ — , , i not only prevents the 

Fig 11-A entrance of the head 

Case 11. C. A., aged five years. Traction by a turn- socket, as is 

buckle cast was employed. apparent at a glance, 

^ b^i t ^i t of ten 

.1 ■ " i completeljr de- 

. ' . ; ’ *■ ■ - and at times the neck 

y ■' ' " ' I ■ ' femur must be 

■ ' I ■ . ■ elongated by trans- 

' j 2 posing the trochanter 

downward on the 

Fig. 11-B 

Case 11. C. A. One year after open operation to „ 0 ^ 0 + oL 

reconstruct the acetabulum. aceiau- 

ulum must be of suf- 
ficient depth to admit the entire head. If the head does not lie entirely 
within the socket, it is subluxated. Many roentgenographic examina- 
tions show that this condition becomes worse instead of better with the 
passing of time. The bodj'- weight is borne only on the inner portion of 
the head and the outer portion of the acetabular roof. The mechanical 
laws of the resolution of forces tend to thrust the head Avithout the socket, 
and the acetabular roof tends to AA^ear aAA'^ay under the abnormal pressure. 

Various means are at our command to deepen the acetabulum. It 
frequently contains fat and fibrous tissue. This may be remoA'^ed Avith a 
scalpel, curved scissors, or a sharp cuiwed gouge. At times, the ligamen- 
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Fig. 11-B 

Case 11. C. A. One year after open operation to 
reconstruet the acetabulum. 
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turn teres is so elon- 
gated and thickened 
that it blocks the en- 
trance of the head. 

In such cases it must 
be excised. The in- 
ferior capsular fold 
enters the socket as 
the head is approxi- 
mated to the acetabu- 
lum. Many writers 
state that this fold 
must be incised or 
cut away. The au- 
thor has found that 
usually he is able to 
push it down out of 

the way as the head years after operation. There 

j Ti 1, • present one-half an inch of shortening, but motion is 

IS reduced. Ihis almost normal. The patient suffers no pain and leads a 
cannot be done when noimal life. 

the neck is too short, as described in a preceding paragraph. 

The acetabulum in itself, apart from the soft tissues, may be too small 
to admit the head. Some surgeons ream out the acetabulum until it is 
large enough. This method has its dangers, — chiefly consequent stiffness 
or bony ankylosis. Colonna tries to prevent limitation of motion bjr 
covering the head with a layer of the capsule. Some years ago, the author 
lined a bony socket with a covering of fascia, but discontinued this method 
because of unsatisfactory results. A capsular or fascial covering of the 
head partially fills the socket and prevents complete reduction. 

The author prefers to leave the acetabular cartilage intact except 
very occasionally when he pares it off slightlj' but does not expose the un- 
derlying bone. The socket can always be enlarged sufflcientlj’’ by throw- 
ing down a neat and close-fitting shelf along its superior and posterior 
margins, and, at the same time, reflecting the entire acetabular roof 
downward to correct obliquity. 

On two occasions, the writer performed an open reduction and jilaced 
the head in an acetabulum that seemed to be sufficiently deep to hold the 
head. These hips redislocated. Since that time, he has returned to his 
original practice of shelf formation and reflection of the roof in all oiJcn 
reductions. 

3. The roof of the acetabulum must be neither so defective nor so 
oblique as to permit the head of the femur to slip out from beneath it, 
cither suddenly or through a jieriod of years. In reviewing his own cases 
in which relapse has followed bloodless reduction, the autiior has fre- 
quently seen the untoward result of this acetabular obliquity. 

It is the writer's belief that an oblique socket makes an obliqvie head 
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inevitable diiring the period of growth, and that, in this instance at least, 
the head is molded to fit the deformed socket. 

This defect may possibly be corrected by I’eaming out the socket to 
make it deep enough and its roof sufficiently horizontal. This statement 
implies that there is sufficient bone at the acetabular site to permit this 
purpose to bo accomplished. The author believes that in many cases 
thei e is not this sufficient thickness or depth of bone. In the second 
place, articular cartilage is thereby removed which is probably never 
replaced, and a joint is thus constructed which is, at least in this respect, 
not a normal joint. If we avoid fibrous or bony ankylosis by some such 
method as that of Colonna we still have a joint that is like an arthroplastic 
joint, serviceable, possibly, for a time or for many years, but lacking al- 
ways in at least one of the elements of a natural joint. 

Therefore, it still appears to the author more rational to correct 
this acetabular obliquity by reflecting the roof downward and maintaining 
it in this correct position by bone wedges driven in firmly above it. Thus, 
by a plastic bone operation, the socket is reformed, so that it forever re- 
sists the upward thrust of tlie head. The author clearly descilbed this 
procedure in an article published in 1928. It may be said in passing that 
many of the poor results of the bone shelf that have been reported in the 
literature and which have been observed by the author in numerous clinics 
seem to be due to neglect of the surgeon to carry out this procedure. 

Novd-Josserand, in 1933, published a method of correcting acetabular 
obliquity by detaching the articular cartilage from the roof, reflecting it 
downward, and filling in the space with bone Avedges or chips. The 
author’s method appears more rational for these reasons; it is an integral 
part of the shelf operation whereby the acetabulum is made large enough 
to contain the entire head; the enlargement or deepening of the acetabu- 
lum is essential in most, if not all, cases that require open operation; the 
acetabular roof has an even and unbroken flow outAvard from its inmost 
portion to the very margin of the shelf, and thus hugs closely the entire 
upper portion of the head; and, finally, the natural contiguity of the 
articular cartilage Avith its underlying bone is not destroyed even tem- 
porarily. 


PALLIATIVE OPERATIONS 

Palliative operations are performed not Avith the ex2Dectation of con- 
structing or of enabling nature to construct a hiii joint normal in all its 
structures and its functions, but AAuth- a reasonable ho}De of lessening, 
relieAdng, or preA'^enting the untoAA'^ai’d consequences of irreducible dis- 
location. The severity of these consequences, naturally, must be vastly 
different in individuals according to age, body AA^eight, physical activity 
necessary to their usefulness or pleasure in life, the degree of the deformity 
itself, and Avhether the dislocation is bilateral or unilateral. These pa- 
tients may suffer pain in the hip and in the back, they limp, and they may 
tire easily and be unable to engage in any pursuits of life that require 
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them to be on their feet. Their disability may be so great that they are 
confined to the house a large part of the time. On the other hand, there 
are some women with bilateral dislocation of the hip who reach middle 
adult life without pain and disability. 

Palliative operations are performed largely on individuals more than 
five or six years of age, but the author has seen children under this age 
with such marked deformity of the hip that there could be no hope of 
constructing a normal joint. 

These operations are designed to secure one or all of the following 
results: relief of pain, reduction of the shortening, lessening of the limp, 
stability, and preservation of motion. Many operations have been 
invented to accomplish these objects, but present orthopaedic practice 
has virtually confined itself to two methods, — an osteotomy of the femur 
or a plastic construction of an adequate acetabulum by means of the 
so called “shelf operation”. 

Osteotomy 

The methods of osteotomy which are most commonly employed are 
those of Lorenz, von Baeyer, and Schanz. The author has had no experi- 
ence with osteotomy because he has always believed that the construction 
of an adequate acetabulum is sounder surgery in that it mpre closely 
approximates nature’s method of weight-bearing and locomotion at the 
hip joint. 

The high osteotomy of Lorenz, whereby the sharp distal end of the 
femur is thrust inward to make contact W'ith the side of the pelvis, appears 
to rely for its success largely on the fact that a new point of weight-bearing 
is formed. If through this new contact some or all of the body weight 
is transmitted to the leg, then the dislocated head of the femur is relieved 
in part or in whole of this function which it performs inadequately of itself. 
However, if the large head of the femur cannot sustain the bodj’- weight, 
how can the smaller spicule of the shaft do so unless it comes in contact 
with the pelvis beneath some ledge or in some concavity which maj" 
receive its thrust? If there were some remnant of the original acetabulum 
into which the upper end of the distal fragment of the femur could be 
thrust, then one could understand the mechanics of the operation. The 
author has frequently observed in old congenital dislocations that there 
is nothing left of the original socket. 

The low osteotomy would appear to depend chiefly upon another 
principle. The femur is bowed inward many degrees at the level of the 
lower margin of the pelvis. The upper fragment, therefore, is widely 
abducted and the pelvis is thereby tilted upward on the opposite side. 
The weight of the body is transmitted to the extremity along an inclined 
plane instead of on the end of the iqiright femur. By this arrangement, in 
accordance with the resolution of forces, more of the iqiward thrust of the 
femur is transmitted to the pelvic bones and less to the .soft structures 
which bind the femur to the pelvis. 
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If the higli bifurcation operation also secures wide abduction of the 
upper fragment of tlie femur, then one can comprehend its usefulness. 
The author commends the sane and rational paper published last year by 
Gaenslcn on the Schanz subtrochanteric osteotomy in which the advan- 
tages and the disadvantages of this procedure are enumerated. It must 
be borne in mind, however, that the soft structures of the hijD are still 
bearing an undue strain in that they alone are preventing the pelvis from 
slipping downward off the inclined plane. It is conceivable that this 
might lead in time to a recurrence of the pain and fatigue which have been 
relieved by the ojicration. 

Reconstruction Operation 

The reconstruction or shelf operation dates back to Konig in 1891. 
He is said to have operated on two children, one of whom died of diph- 
theria and one of scarlet fei’er. Its wider use began in this countiy in 1923 
when Dickson read his original paper on this subject. It may be said here, 
merelj'’ as a matter of record, that the author began in 1919 to operate on 
old irreducible dislocations, but it was not until 1921 that he had evolved 
the substantial portion of his technique of the shelf operation. In dis- 
cussing Dickson’s iiapcr in 1923, the writer reported nineteen operations 
on the hip. The author prefers to call the operation " plastic construction of 
an acetabulum”, as the formation of a “shelf” is but part of the operation. 

Many of these operations have been done in recent jmars in numerous 
clinics both in America and abroad. Thej’’ have been attended with 
sufficient success to establish this surgical procedure as one that is defi- 
nitely and widely useful. Both in the author’s experience and in that of 
others there have been failures to accomplish all the good results that we 
hope or believe to be possible. Some of these failures have indeed been 
dismal. The author’s worst failures occurred in his early experience 
before he understood clearly all the factors that make for success, and 
when he had nothing but his own experience to guide him. Perhaps 
there has not been sufficient time to evaluate the complete and final 
results of this operation. It may be that in years to come a disabling 
arthritis will develop in some of the patients upon whom this operation 
has been performed as has been predicted by one critic. We must agree, 
however, that such an event is less likely to occur in a joint which has 
been made more like a normal joint than it was before. In any event we 
have secured for our patient at least a few good years free from pain and 
full of usefulness. 

The principles to be observed in this operation are, at least in pait, 
as follows: 

1. The new acetabulum should be placed as near the original one as 
possible. 

Preliminary traction, as described in a preceding paragraph, has eon 
found to be useful in drawing the head downward. Its success varies 
with the rigidity of the hip. 
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At the time of operation the head of the femur should not be forced 
and pried downward into a socket. 

During the operation the head should be delivered from the capsule 
except in cases of subluxation when it rests partly within the original 



Fig. 12-A 

Case 12. L. B., aged forty-five years. The patient complained of severe pain 
and had marked disability. 



Fig. 12-B 


Case 12. L. B. Two years after reconstruction operation had been performed 
high on the ilium. The patient has no pain, is able to walk longdistance.=, and leads 
a normal life. 
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socket. The head is broiiglit forward to the anterior margin of the pelvis, 
and the femur is moderately abducted. The new acetabulum is con- 
structed at that point where the head then rests against the ilium. 

2. The new acetabulum should be made as nearly like a normal one 
as possible. 

A rounded excavation is made in the ilium into which the head fits. 
Even when the excavation is made high on the ilium where the bone is 
thin, the femur will not slip upAvard if it is kept abducted. Once the 
shelf is constructed, the femur must not be allowed to slip lest the shelf 
be broken down. 

The head is placed in this excavation to determine whether it fits it 
neatly and Avill remain in it on abduction of the femur, and is then re- 
moved and held out of the way while the bone flap is turned doAvn h'oni 
the outer table of the ilium. 

The flap, semicircular in shape, should be wide enough to cover the 
cartilaginous head. Its base should not be more than one-fourth to three- 
eighths of an inch from the round margin of the excavation. It should 
be detached and bent downward and forward gently and carefully so as 
not to break it off. If it is done carefully, this flap may be bent dowmvard 
more than 90 degrees even in an adult. 

The head is then replaced in its bed and the shelf bent further until 
it hugs the head closely above and behind. 

If the ilium is sufficiently thick, as it is at or beloAV the inferior spine, 
the osteotome should then be drirmn into it almost at a right angle im- 
mediately above the bed in which the head lies. The roof of the socket is 
then pried and reflected downward, as described in the earlier part of this 
paper. 

Wedge-shaped pieces of bone are then driven firmly into the cleft 
made above the roof of the socket. They project aboAm the shelf and hold 
it firmly in contact AAuth the head. 

If the socket is made high on the ilium, AA^edges cannot be driven into 
it because of its thinness. In such a case, the space betAveen the shelf and 
the ilium is packed AAdth small pieces of bone removed from the excavation 
and from the side or crest of the ilium. 

The margiji of the capsule is then brought up over the free edge of 
the shelf. It Avill be observed that this holds the shelf doAvn firmly against 


the head of the femur. 

The gluteal muscles are sutured to the crest. They also maintain a 
pressure on the shelf and the bone fragments above it. The Avoiind is 
closed and a plaster cast is ai^plied Avith the femur in sufficient abduction 


to keep the head of the femur from slipping upAvard. 

One of the author's patients complained of the sharp crest of the 
ilium folloAving operation. Since then, in young individuals, the author 
has incised the base of the cartilage that forms the crest, turned the 
cartilage upward and iiiAvard Avithout detaching it from its overlying 
fascia, removed the bone Avedges, and sutured the cartilage in place again 
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on closing the wound. Thus the smooth round crest of the ilium is 
preserved. 

3. There should be no abnormal pressure on the head of the femur 
within the socket. 

4. After-treatment is directed toward increasing the mobility of 
the hip joint and strengthening the muscles which move it. 

As soon as the stability of the new socket permits, as it does in four 
to six weeks, the cast is removed and Buck’s extension is applied. Baking 
and massage and active and passive motions are begun and continued. 
The child is allowed to bear weight gradually after twelve weeks, but 
physical therapy and exercises are continued for as many months as may 
be necessary to complete the functional cure. 

The poor results from the shelf operation which the author has ob- 
served or has seen reported in the literature appear to be due to violation 
of the principles enumerated in the preceding paragraphs. The causes of 
these failures may be summarized as follows : 

1. If the head of the femur is not moved forward to the anterior 
margin of the pelvis, the lumbar lordosis is not corrected and the gluteal 
muscles are not restored to activity. Trendelenburg’s sign may be present. 

2. If the shelf is formed too high above the acetabulum and is not 
an integral part of it, the head will slip out of the socket and rest beneath 
the shelf which may then be broken down or may be absorbed. The 
shortening of the extremity is increased. 

3. If the bone flap which forms the shelf is turned upward from the 
ilium instead of downward, the operation is manifestly more difficult and 
the acute-angled space in which the head of the femur is placed in no way 
resembles the shape of a normal acetabulum. Likewise, tibial grafts 
driven into the ilium may provide a strong ledge beneath which the head of 
the femur securely rests, but they cannot be molded to embrace the head 
as does a normal acetabulum. Why should not the head flatten itself to 
fit the ledge rather than that the ledge should round itself to fit the head? 

4. Stiffness and ankylosis are probablj'^ due to excessive pressure 
within the acetabulum and too prolonged fixation in plaster. 

The question of abnormal development of the head of the femur, such 
as Legg-Perthes disease, as it complicates the treatment of congenital 
dislocation is very important, but is beyond the confines of this paper. 
However, it seems pertinent here to call attention to the fact that many 
cases of Legg-Perthes disease arc marked by a shallow and oblique acetab- 
ulum. The observations of Murk Jansen and others are well known. 
If the surgeon should reconstruct this faulty socket by making a bone 
shelf and by reflecting downward the acetabular roof, might he not pre- 
vent the development of Legg-Perthes disease of the head or aid in its 
cure if it is already present? Furthermore, is the presence of Legg- 
Perthes disease in a congenital dislocation, whether before or after blood- 
less reduction, sufficient evidence to conclude that the hip is not amen- 
able to successful closed or open reduction? 
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SUMMARY 

1. Predislocation and dislocation in infants, discovered by exami- 
nation soon after birtli, may bo cured in a liigh percentage of cases by the 
abduction method of treatment. 

2. After the beginning of the walking period of life, bloodless re- 
duction by gentle manijmlation should be tried in all favorable and 
border-line cases. 

3. In many cases the dislocation appears clinically to be reduced by 
the manipulation, but in subsequent months and years it is discovered 
that subluxation or luxation has occurred or that serious structural ab- 
normalities cause pain and disability of the hip. With the aid of the rules 
laid down bj’- the author, it is possible in many cases to determine soon 
after the bloodless manipulation Avhether or not the hip may be expected 
to become normal both in structure and in function. 

4. If manipulation is unsuccessful, open operation should be 
performed. 

5. At every open reduction an attempt should be made to correct 
the obliquity and the shallowness of the acetabulum if these conditions are 
present, as they very frequentl}'- are. 

6. Palliati^m operations should be performed in cases of irreducible 
dislocation to eliminate or reduce as much as possible the symptoms of 
pain and disability or to prevent their development. In such operations, 
no attempt is made to restore the normal anatomy of the hip. 

7. The osteotomies of Lorenz and Schanz are undoubtedly useful 
in selected cases. 

8. The reconstruction of an acetabulum, or the “shelf” operation, 
if properly performed, has proved to be a very ^^aluable procedure in 
almost all cases. 


CONCLUSION 

The author has attempted to present a rational and practical work- 
ing basis for the treatment of congenital dislocation of the hip. The time 
limit set upon this paper forbids anything approaching an exhaustive 
dissertation upon this vast and voluminous subject. Different surgeons 
may have their own methods and devices, but they must not depart from 
fundamental principles if they would attain success. 

It appears to the author tha^ the educative work undertaken by 
Putti to further early diagnosis and treatment is the most important 
recent development in the treatment of congenital dislocation of the hip. 
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AN APPARATUS FOR CORRECTION OF SUBLUXATION OF 

THE TIBIAL HEAD 

BY JAY L. HUTCHISON, M.D., DURHAM, NORTH CAROLINA 
From North Carolina Orthopaedic Hospital, Gastonia 

This paper jircscnts a brief description of an original piece of appara- 
tus used for correcting a jiosterior luxation of the tibia on the femur. 
The apparatus is not complicated and can be made without any expensive 
outla}'’ of material or time. At the time when this paper was written, this 
apparatus had been used satisfactorily in only one case resulting from a 
burn contracture about the knee joint. 

CASE REPORT 

W. W., a cliild, came into the hospital with a fle.xion contracture of the knee resulting 
from severe untreated burns about the knee, cspccialb’’ on the posterior surface. The 
flexion deformity was corrected by resecting the scar tissue and by appbdng tube grafts 
to the defects, followed b}^ wedging leg casts and skin traction. When the leg was in full 
extension, it was noticed that there was considerable deformity about the knee, due to a 
well-developed subluxation of the tibia on the femur. After traction and casts had failed 
to correct this deformity, a capsulorrhaphj’- was performed and appropriate postoperative 
treatment was given. In spite of this procedure, the deformity still remained (Fig. 1). 

On February 8, 1935, Steinmann pins were inserted in the lower end of the femur 
and the upper end of the tibia away from the epiphyseal lines. The pins were placed so 
that more of the shaft would be on one side than on the other, in order that the balance 
would be on the side against which the force of the pins would be directed. After ap- 
propriate dressings had been fitted to the pins, a short, heavy cast was applied around the 
thigh to act as a buttress against the force exerted by the upper arm. A transverse bar 



Fig. 1 

Roentgenogram showing the knee joint following capsulorrhaphy and before ap- 
plying the rotation-distraction device. 
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Diagram illustrating rotation-distraction apparatus as applied to the knee joint. 
All parts of the apparatus are paired with the exception of the upright traction bar, 

A. 

The two sections are tied together by their grasp on the Steinmann pins, B and 
the U-shaped adjustable base of the traction bar, C; and through-and-through 
adjustable bolts, D and DK The distance between B and B’ may be varied by ad- 
justing slot DD' and (or) arm F, with consequent increase in amount of distraction. 
The lower section of the apparatus rotates around the axis, B. Arm G is strapped 
to a short spica or leg cast. Arrows indicate the direction of corrective forces. II 
indicates marked thickening of the capsule in the case reported. 


was incorporated in the cast dorsally to give stability to the part. If it is desired, a short 
spica may be used instead of the leg cast, thus obviating the necessity of strapping the 
cast to the frame to prevent the leg from riding upward as a result of the action of the 
weight upon the unfixed hip. The rotation-distraction apparatus (Fig. 2) was attached 
to the pins and the weight line was strung to an overhead frame. 

Starting with two pounds, the weight was gradually increased to eight pounds. At 
no time was there marked discomfort to the patient. Fifteen days after application of 
the apparatus, roentgenograms showed the subluxation well corrected and the condyles 
of the femur and tibia well separated (Fig. 3). 

Since it was felt that the capsule was thoroughly stretched, the apparatus and the 
Steinmann pins were removed. This was followed by the application of a snugly fitting 
leg cast with the leg in complete extension. A short time later, physiotherapy was insti- 
tuted to develop the quadriceps muscle which had become stretched and weakened by 
the prolonged flexion and resultant disuse. 

On March 31, 1935, approximately seven weeks after application of the rotation- 
distraction apparatus, the roentgenogram showed a satisfactory joint relation, and the 
child was dismissed wearing a walking cast. tMicn the patient was last seen in the Clinic, 
function was quite good and the external appearance of the knee was much improved. 
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FiQ. 3 

W, W. Showing apparatus in place just before removal of the pins. Note separa- 
tion of the joint surfaces. 

SUMMARY 

In the case of marked subluxation of the tibia described, correction 
was obtained by the use of an original piece of apparatus, employing rota- 
tion-distraction forces acting upon Steinmann pins in the lower end of the 
femur and the upper end of the tibia. The apparatus is workable and 
practical for similar conditions. Its use is also suggested in the treatment 
of anterior displacements of the tibia on the femur by applying it in the 
reverse position. 

The author wishes to express thanks to Dr. William M. Roberts, Chief Suigeon of 
the North Carolina Orthopaedic Hospital, for use of clinical material from his Service. 
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LOCALIZED OSTEITIS FIBROSA IN THE NEW-BORN AND 
CONGENITAL PSEUDARTHROSIS 


BY EDWARD L. COMPERE, M.D., CHICAGO, ILLINOIS 

From the Division of Orthopaedic Surgery, Department of Surgery, 

The University of Chicago 

The rare occurrence of congenital new growths or cystic changes in 
the osseous tissues of the new-born was recently pointed out by Witting 
and Gillespie. These authors found three cases of congenital benign bone 
cysts reported in the literature and added a fourth case in which there was 
an area of destruction with fusiform swelling, extending from the middle 
third of the fibula to a point half an inch above the distal epiphyseal line. 
The irregular trabeculation noted in their published roentgenograms and 
the absence of cysts in two similar cases, the reports of which follow, leads 
the author to express the opinion that the case of Witting and Gillespie, 
which was not explored and studied microscopically, may have been local- 
ized benign osteitis fibrosa without cyst formation. 

Case 1. J. D., a male, aged two weeks, was a well-nourished and well-developed in- 
fant, born at the Chicago Lying-In Hospital on January 10, 1934. The maternal history 
and the prenatal course were normal. A swelling was found on the inner surface of the 
left lower leg when the patient was taken home from the Lying-In Hospital. This 
swelling, near the knee, was about the size of a pigeon’s egg, and was firm, immovable, 
and apparently attached to the bone. The patient held the leg rigidly and objected to its 
being moved. No other abnormal findings were noted. Roentgenograms (Fig. 1), 
taken on January 23, 1934, showed a cystlike area in the upper half of the left tibia, which 
involved more than the lateral half of the diameter of the bone for a distance of approxi- 
mately one-third of its length. The remaining cortical portion of the bone on the medial 
side had been fractured at the level of the center of the area of bone absorption or destruc- 
tion. Blood-chemistry determinations, on January 25, 1934, showed the normal inor- 
ganic-phosphate content of 6.9 and calcium content of 9.6. Other laboratory studies 
were normal. The diagnosis was localized osteitis fibrosa of the left tibia with a soli- 
tary bone cyst. 

An operation was performed on January 26, 1934, and a spindle-shaped swelling 
was found. A strip, one centimeter wide and four centimeters long, was cut from the 
periosteum, exposing a cavity filled with what looked like firm fibrous and granulation 
tissue. There was old blood at the site of a recent fracture through the remaining cortex. 
The fibrous contents were curetted out, the bony edges were chiseled off, and iodine was 
applied. The wound was closed without drainage and healed by primarj- intention. 

The material from the bone defect was cultured, but no growth was obtained. 

Roentgenograms, taken on February 12, 1934, showed progressive filling in of the 
lesion of the tibia, but the fracture line w.as still present. On March 12, 1934, roentgeno- 
grams showed evidence of union of the fracture. There was buckling of the shaft, how- 
ever, with convexity to the medial side. On May 7, 1934, roentgenographic examination 
showed that the operative defect was fitting in. The tibia was quite straight, when 
viewed in the lateral position, but in the anteroposterior view there was tilting of the 
proxinml articular surface, accompanied by lateral bowing of the fibula (Fig. 2). 

The bowing and swelling at the site of the lesion gradually increa-«cd. A roentgeno- 
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grain, taken in Deceinlier, eleven months after the operation, showed refracture, re- 
absorption of bone, and enlargement of the cystlike lesion. 

The patient was admitted to the ho.spital and a second operation was performed on 
December 12, A white fibrous mass which was partl 3 ' ossified was found to occupy 

the site of the lesion notetl in the roentgenograni. This mass was excised. No cysts or 
soft areas were found. A whole-thicknc.ss tibial graft was placed across the defect after 
the tibial bowing had Ix-en corrected. r - - - 

Union followed this operation and there has 
been progressive improvement. Roentgeno- f I 

grams of Juno 17, 1935 .showed solid bone union i 

and satisfactory alignment (Fig. 3). When the 



Fig. 1 

Case 1. This roentgenogram, taken Jan- 
uary 23, 1934, two weeks after the birth of the 
patient, shows the cystlike area in the proxi- 
mal and middle thirds of the tibia with dis- 
solution of continuit}'- (a) in the remaining 
portion of cortical bone which bulges medi- 
ally, suggesting new bone formation in an at- 
tempt to compensate for loss of bone laterall 3 ^ 


Case 1. Roentgenogram, taken 
May 7, 1934, three and one-half 
months after the partial e.\'cision of 
the lesion. The cavity is beginning 
to fill in with new bone and the 
fracture has united. The tibia is 
bowed medially and seems to be 
proportionatelj’' longer than the 
fibula when compared to the roent- 
genograms of January 23, 1934. 
This bowing has produced a sloping 
surface of the upper end of the 
diaphysis of the tibia. Five months 
later, a roentgenograrn showed ex- 
tension of the lesion with refracture 
and non-union. 
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Fig. 3 

Case. 1. Roentgenograms, June 17, 1935, seven months after the second 
operation. The ununited fracture which was present has healed, and tlicre is 
no indication of recent bone absorption. 

patient was scon in the Out-Patient Clinic on Xovember 1, 1935, the legs were the same 
length, there was no curvature, and function was normal. 

Pathology 

The specimen removed at the first operation consisted of two pieces of cortical bone, 
a strip of periosteum one centimeter long and four-tenths of a centimeter thick, and 
small pieces of soft, reddish tissue from the central portion of the lesion. 

Microscopic sections of a portion which included cortical bone .chowed bone trabe- 
culae, osteoid tissue, and masses of rounded cartilage cells with dark-staining nuclei ( Fig. 
1-A). The marrow spaces were filled with dense fibrous tissue and the bone lacunae 
were lined with osteoblasts. The fibrous tissue within did not blend into the cartilage, 
but was sharply differenti.ated. The bone trabeculae extended into the cartilage mass 
and there were definite areas of cartilaginous new bone formation. In this section, there 
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Fig. 4-A 


Case 1 . Photomicrograph of a section of the tumor and fragments of 
cortical bone overlying the lesion. There is both new bone formation, as 
evidenced by the osteoid tissue (o) which is undergoing ossification and 
seems to be formed from either fibrous tissue (b) or cartilage cells present 
about it, and bone absorption, as evidenced bj'^ the lacunar spaces (c) which 
are lined with fibroblasts (d). The marrow is fibrous and vascular. 


was both bone absorption and two types of new bone formation, — that from fibi'ous tissue 
to osteoid tissue or osteoid tissue formed by the fibroblasts lining the lacunae, and bone 
from cartilage. This cartilage ma3’^ have been formed in the callus of the healing frac- 
ture. A few C3'stic spaces were noted in the cartilage mass. 
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Photomicrograph of a section of the reddish material curetted from the 
lesion, which consists of dense fibrous tissue arranged in interlacing liands 
and whorls. Small spicules of bone (a) and areas of osteoid tissue (b) are 
noted. A few forcign-body-type giant cells (c) are scattered through the 
fibrous t issue and there arc al.so round and plasma cells. Note tlie areas of 
cystic degeneration (</). 


The section of reddish tissue curetted from the lesion consisted of dense cellular con- 
nective tis.sue arranged in interlacing whorls (Fig. 4-11). A few strands of osteoid 
tissue and snuill bone trabeculae were undergoing lacunar ah'^orption. An occasional 
foreign-body tnie of giant cell was identified and round cells and plasma cells wen; 
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Case 2. Roentgenogram of bones of both legs at the age of five months. There 
is a lateral curvature of both bones of the right leg. About five centimeters above 
the distal end of the right tibia, there is an ununited fracture thi-ough a cystlike 
area. The proximal end of the distal fragment appears to be articulating with the 
basket-shaped, slightly expanded distal end of the proximal fragment. 

scattered through the fibrous tissue. Many small areas of cystic degeneration were 
noted. 

Case 2. H. M., a female. Two da 3 ''s after the birth of this patient, the mother had 
observed a “cracking, grating” sensation in the lower third of the child’s right leg. 
When the child was between four and five months of age, the mother had noted that the 
right leg was bowed laterally and forward and that there was a visible and palpable swell- 
ing just above the ankle. A roentgenogram (Fig. 5) showed a defect in the right tibia and 
complete loss of continuity. The distal end of the proximal fragment was cupped and 
the distal fragment was articulating with it. The fibula was bowed laterally, but was 
not fractured. The family physician had operated and, after the removal of some 
“tumor” tissue, had stated that the lesion was a bone cyst. The log had then been im- 
mobilized for approximately one year. At the age of fifteen months and again at the age 
of eighteen months, the leg had been “fractured ” in order to correct the lateral and an- 
terior bowing. 

The patient was first examined in the University of Chicago Clinics on February 3, 
1930, at the age of twenty-two months. She was not able to walk and, about two inches 
proximal to the right ankle, there was marked lateral bowing of the tibia and fibula; mo- 
tion at this site indicated loss of continuity in both bones. A roentgenogram (Fig. 6) re- 
vealed the same cystlike expansion and central absorption of the shaft of the tibia 
proximal to the site of fracture that was pi-esent in the roentgenograms made at the age of 
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five months. In addition, there was an ununited fracture of the fibula at this level, with 
thinning or sharpening of the proximal ends of both distal fragments and complete dis- 
alignment and separation of the fractured ends. Some callus formation was noted about 
the fracture of the fibula and a lesser amount about the tibia. 

The patient was operated upon on February 5, 1930. The cystlike area was found 
to be filled with fibrous tissue and callus. The fragment ends of the tibia were freshened 
and the bones aligned. A fuU-thiickness bone graft, five inches in length, cut from the 
crest and the anteromesial surface of the tibia, was divided in the middle and one graft 
was placed on the mesial side and the other on the lateral side of the tibia, extending 
across the defect. (See Figure 7.) 

Non-union resulted, vdth refracture of the lateral graft and absorption of the lower 
half of the mesial graft, and a second operation was performed on October 6, 1930. In- 
termedullary fibrous callus was curetted out and four full-thickness bone grafts from the 
left tibia were inserted so that they almost completely surrounded the right tibia at the 
site of fracture. , 

Microscopic sections of some of the material removed from the site of the non-union 
showed very cellular fibrous tissue with some callus and new bone formation. 

Following the second operation, solid bony union occurred. A roentgenogram (Fig. 
8), taken December 15, 1933, showed union and regeneration of the shafts of the tibia and 



Fig. 0 

Case 2. Roentgcno^ams, Fcbniary 3, 1930, when patient was twenty-two 
months of ago. There is a faint callus, but the fracture of the tibia has not united, 
the deformity has incro.ascd, and there is now an ununited fracture of the fibula! 
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the fibula. Tlioro was no narrowing of the epiphyseal lino or other indication of growth 
arrest. 

DISCUSSION 

Ca.se.s of benign solitniy bone cyst in the new-born have been reported 
by Stierlin, von Bcust, and Frangenlieim, as well as by Witting and Gil- 
lespie. On the basis of histological examination, Stierlin, von Beust, and 



Fig. 7 

Case 2. Roentgenograms, taken one month after an open reduction and inser- 
tion of two full-thickness onlay grafts, showing evidence of beginning union. 
Subsequent roentgenograms showed that one graft was absorbed after failing to 
unite and the second graft fractured. At a second operation, eight naonths after 
the first, four full-thickness grafts were used and union was obtained. 
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Frangenheim believe 
that cystic disease 
of the bone is the 
underlying condi- 
tion in pseudar- 
throsis. Inglis and 
Camurati report 
that in their his- 
tological studies of 
the lesions of pseu- 
darthrosis there was 
little evidence of os- 
teitis fibrosa cystica. 
Kaufmann states : 
“Bone cysts, usu- 
ally pseudo-cysts, 
occur occasionally 
from softening of 
former dense tu- 
mors, particularly 
the typical chon- 
dromas, more rarely 
the centrally cystic 
enchondi’o-fibromas.” 

The tumor in 
the first case re- 
ported in this paper 
was composed of car- 
tilage and fibrous 
tissue in about equal 
amounts, and there 
were small, almost 
microscopic cystic 
spaces in both the 
fibrous and the car- 
tilaginous areas. 
U 

icroscopically, 
this tumor could be 
classified as an en- 
chondrofibroma with 



Fig. S 


Case 2. Roentgenograms, taken December 1.5, 1933, 
three years after the second operation, showing complete 
union of both the tibia and the fibula, good alignment, and 
regeneration of the cortex and medullary bone. 


beginning cj’-stic degeneration which might conceivably have led to tlie 
formation of a solitar3" bone cj'st, and is evidence .supiiorting tlic theory' of 
Schlange. It must be remembered, however, tliat a fracture was present 
and the cartilage maj’’ have originated from the callus and not from the 
primarj'- tumor. 


The lesion reported bj" Witting and Gillesiiie was similar in roent- 
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genograpliic appearance to tlic two cases wliich the author has reported, 
but it was located in the fibula where congenital pseudarthrosis without 
involvement of the tibia is rarely, if ever, seen. The site of the lesion in 
congenital pseudarthrosis is usually in the middle or lower thirds of the 
tibia, as i 2 i Case 2, wliile the lesion wliicli is described in Case 1 was in the 
upper third. 

The fracture noted in Ca.se 1 was recent, undoubtedly occurring 
either at the time of or shortly’’ after the delivery of the infant, for at opera- 
tion old blood -was still present at tlie site. Botli grossly and histologi- 
callj'-, this fracture was similar to fractures occurring in bone cysts or 
localized osteitis fibrosa which arc seen in young children in bones in 
which congenital pseudarthrosis does not occur or is quite uncommon. 
The healing of the fracture and the partial filling in of the defect within 
two months after the fibrous tissue had been cleaned out from the lesion is 
similar to that noted in otlier cases of localized osteitis fibrosa similarly 
treated in this clinic. 

The postoperative reabsorption and refracture in both cases indicate 
growth and extension of the tumor tissue. Complete healing followed 
more careful excision of the fibrous tissue and insertion of tibial bone. In 
the older case it was necessaiy to operate a second time," using multiple 
full-thickness bone grafts in order to obtain permanent union. 

SUMMARY 

Of these two cases of solitary localized bone lesions, which were either 
congenital or occurred in early ijostnatal life, one Avas a case of localized 
osteitis fibrosa of the proximal third of the tibia and the other was a 
typical congenital pseudarthrosis in the loAver third of the tibia. Both 
cases resulted in fracture and non-union. 

Four similar cases have been reported in the literature. Three of 
these AA'^ere described as cystic lesions. In the fourth case, there aa’-rs no 
operative interference to demonstrate the presence or absence of cyst 
formation, and no fracture occurred. 

In Case 1, bowing of the tibia Avas noted, suggesting that this lesion 
may have stimulated longitudinal growth from the proximal tibial 
epiphysis so that the tibia became relatiA'^ely longer than the fibula and 
bowed, due to lack of support on the lateral side Aidiere the defect in the 
bone Avas most extensive. 

Union AA'^as obtained, folloAA''ed by normal function, through the use of 
full-thickness tibial bone grafts. 

Each of these cases adds support to the contention of Stierlin, von 
Beust, and Frangenheim that fibrous or cystic disease of the bone is the 
underlying cause of congenital pseudarthrosis. 
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PATHOLOGICAL DISLOCATION OF THE SACRO-ILIAC JOINT 

BY J. B. iJeI’ISCOPOj M.D., BROOKLYN, NEW YORK 

111 a hih’jy lliorougli i-caJciy of tlic literature, the author has not been 
able to find reported a case of a true pathological dislocation of the sacro- 
iliac joint. One case of congenital dislocation and many cases of dislocation 
of the sacro-iliac joint following trauma of various types and degrees have 
been reported. Because of the apparent rarity of this lesion, the author 
feels that it is worth while to record the following case which came under 
his observation. 

Mrs. D., a wliito fcmulc, aged t\vciit 3 '-four, was admitted to the G 3 mccological Service 
of the Kings Count 3 ’ Hospital on March 9, 1933, complaining of pain in the lower back. 
The patient stated that the pain in the back had started spontaneous^ about one week 
before admission and that she had first noticed it on attempting to turn. The pain had 
gradual^’’ become worse until she was admitted to the Hospital. She also gave a histor 3 ' 
of having fallen on her abdomen five weeks previousb’^, at whicli time she was two months 
pregnant. This fall was followed ip’" a slight blood 3 " discharge, and abortion two weeks 
later. The patient had no chills or fever at that time, and had no medical attention. 

Relevant plwsic.al findings on admission were: temperature 101 degrees, respiration 
22, pulse SO. The patient was a pale, white female, well-nourished, well-developed, with 
a poor hemic component. The first heart sound was roughened and had a s 3 ’'sto]ic blow. 
The abdomen was soft. There was tenderness over the S 3 'mph 3 'sis pubis and a 3 ''ellow 
discharge from the vagina. Also, tenderness over the left sacro-iliac joint was elicited on 
pressure. 

The blood count showed ; 

White blood cells — 9,800 per cubic millimeter 
Pob'morphonuclcars — 09 per cent. 

Red blood cells — 2,624,000 per cubic millimeter 
Hemoglobin — 55 per cent. 

A roentgenogram, taken on March 15, 1933, showed an area of destruction at the 
lower part of the left sacro-iliac joint, and a displacement upward of the S 3 "mph 3 "sis pubis 
on the left side. 

Because of the continued sepsis and apparent absence of pelvic patholog 3 ', the patient 
was transferred to the Orthopaedic Service on March 16, 1933, with the probable diag- 
nosis of suppuration of the left sacro-iliac joint. Traction was applied to the left leg on 
the same da 3 ^, with marked relief of pain. 

Because of return of pain and a continued temperature, another roentgenogram was 
taken on March 29, 1933. This showed essentialfi" the same findings as the previous 
roentgenogram, except that there was an increase in the amount of destruction in the 
sacro-iliac joint. 

On March 30, 1933, the sacro-iliac joint was opened from behind through a window 
in the ilium and sacrum, which permitted drainage of the pelvic cavit 3 ' in which there was 
found a large accumulation of pus. 

As the sacro-iliac joint was entered, it was found that the ilium moved ver 3 ' freely 
from side to side and up and down. It was actually a pathological dislocation upward 

of the entire os innominatum on the sacrum. 

The wound was packed with vaselin gauze and the postoperative treatment uas 
that usuall 3 '’ emplo 3 ''ed for infections of the sacro-iliac joint. The temperature 
from 99 to 105 degrees until April 11, 1933. From that d.ate on, it gradual!} dec me 
until it reached normal. . 

Thepaticntwasallowedupinawheclchairon June 23, 1933. B}’’ Jub'’ 10, 1 , 
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Fig. 1 

Shows riding upward of the entire left os innominatum at the symphysis and 
sacro-iiiac joint. A postoperative defect, resulting from the drainage of suppurative 
arthritis of the sacro-iiiac joint, is also shown. 


wound had healed, and the patient was discharged, walking well and wearing a sacro-iiiac 
belt. The belt was probably not necessary. 

The patient was last seen in the spring of 1935 at which time she had had no recur- 
rence and appeared and felt normal. A roentgenogram at this time showed fusion of the 
sacro-iiiac joint with a small sequestrum at the site of operation, which was not causing 
any symptoms. 


COMMENT 

The author doubts very much whether the suppurative condition 
alone was responsible for the dislocation, because the os innominatum 
cannot slide upward on the sacrum unless there is also a separation at the 
symphysis pubis, so that we must have a loosening of both of these joints 
for the condition to occur. 

This patient gave a history of having a spontaneous abortion a few 
weeks before the onset of the acute infection of the sacro-iiiac joint. She 
was about two months pregnant at the time abortion occurred. We do 
know that, proljaljly because of the action of .‘^ome hormone, tiiere is a 
relaxation of all the pelvic joints during pregnanej\ However, relaxation 
of these joints takes place in a lateral direction. Becau.«e of the pre- 
existing phj'siological relaxation at the .symphysis pubis, it i.s the author’s 
belief that the coincident infection of the sacro-iiiac joint, with resultino- 
destruction in that joint, was responsible for the upward displacement of 
the os innominatum on the sacrum. 
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A MODIFICATION OF THE BALKAN FRAME 

BY H. O. FOUCAR, B.A., M,D., LONDON, ONTARIO, CANADA 
Chief of Surgery, St. Joseph’s Hospital 

For use in the average hospital, it is desirable that a Balkan frame be 
made as a single unit and of durable construction. It should be easily 
stored, transported, and set up ready for use ivith the essential accessories 
in place. It should, however, be adjustable in order that it may fit beds 
differing in size and be used on different types of patients. It should not 
necessitate the services of a special technician, but should be easily 
handled b}'- interns, nurses, or orderlies. 

With these requirements in mind, the frame about to be described 
was constructed. It is seven feet long, four feet wide, and six feet, four 
inches high and may be made by any plumber.* 

The following is a complete list of the material used to construct the 
frame shown in Figure 1 : 

58 feet of I^-inch galvanized water pipe (outside diameter, % of an inch); 

4 pieces, each 6 feet, 4 inches in length, threaded at each end {CCDD)‘, 

2 pieces, each 7 feet in length, threaded at eacli end (HH) ; 

4 pieces, each 4 feet in length, threaded at each end (ABFF); 

1 piece, 2 feet, 8 inches in length, threaded at one end ((?); 

1 solid bar, % of an inch thick and 2 feet, 3 inches long, threaded at one end 

. to fit H-inch T piece (G ) ; 

6 }^-inch caps on ends of E, C, and D; 

2 }^-inch elbows between A and E; 

11 I^-inch T pieces; thread of cross limb is reamed out; 

1 T piece, Yi an inch by % of an inch; thread of cross limb is reamed out; 

7 Ik^-inch swivel pullej’^s; 

7 metal rings, V/i inches by of an inch; 

4 stove bolts and nuts, M of an inch bj'’ lY inches; 

2 light chains, each 2 feet long; 

8 leather straps, each Y of an inch wide and 19 inches long; 

8 buckles; 

16 saddler’s rivets. 

The important technical procedure is the reaming out of the cross 
limbs of all of the T pieces. The threads are removed, so that these T 
pieces may slide along or rotate around the straight bars to which they 
are attached. By studying Figure 1, it is not difficult to see how the frame 
is assembled. The uprights and cross pieces are consti’ucted first; the 
I’ings and pulleys are placed in position ; the long horizontal bars are then 
added; and, finally, the ends are capped, so that the frame cannot be 
taken apart again except with a pipe wrench. To attach the pulleys, the 
rings are cut diagonally and are sprung to enclose the swivel rings of the 

* The materials cost $13.00 at local retail prices and the labor, at ninety cents an 
hour, amounted to $5.00, making a total cost of $18.00. If these frames are made in 
quantities by hospitals, the cost would be even less. 
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pulleys. The leather straps are passed through the buckles for a distance 
of three inches and are then folded back on themselves. These short 
ends are fastened by two saddler’s rivets to the other part of the strap, 
enclosing snugly the legs of the frame as illustrated in Figure 1. The 
foot uprights are perforated at intervals of four inches from the three- 
foot to the five-foot level to allow elevation of the cross piece. A chain is 
fastened by means of a bolt and nut to the lowest hole. To the other end 
of the chain is attached another bolt which may be inserted in any hole to 
maintain the required elevation. 

Figure 1 shows the frame 
folded flat like a card table for 
storage or transportation. It 
weighs sixty pounds and can be 
carried by one man or, more 
easily, by two. Any objection 
to the weight is offset by the fact 
that the frame is carried as a 
single unit; there is no loss of 
time selecting parts or making 
multiple trips to the store-room. 

The folded frame is placed 
flat on the floor beside the pa- 
tient’s bed; the foot end should 
be toward the foot of the bed and 
the legs should be underneath. 

For erecting the frame, two peo- 
ple are necessary, one at each 
end. The total time consumed 
is that required to loosen eight 
straps, to lift up the top frame, 
which allows the legs to fall down 
as in a card table, and to fasten 
these eight straps to the legs or 
bars of the bed. During this 
part of the procedure, the frame 
must be steadied, but once it has 
been firml 5 ’’ strapped to the bed 
it is stable. When the frame is 
no longer needed, the straps are 
undone, the legs arc folded under 
and strapiied, as shown in the 
diagram, and the frame is ready 
for storage. It will be noted that the foot cross piece (B) ends in T pieces 
wliich may slide along the long horizontal bars {EE). This is to allow the 
frame to fit beds of different lengtlis. The four ujirights (CC and DD) 
also terminate in T ])icces, so that they not only rotate around the 
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Fig. 1 

Showing frame folded for storage or trans- 
portation. 

.•I; Head cross piece. 

B: Foot cross piece which slides along EE. 
CCDD: Uprights which rotate around or slide 
along the cross pieces .4 and B. 

EE: Ixmg horizontal bars. 

FF: Movable transverse bars. 

G: Transverse bar on foot standard for ex- 
tension of the lower limb. 
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transverse bars (A and B), but also slide along them; thus the frame can 
be adjusted to fit the width of the bed. On the foot standard (CC) is 
attaclmd a transverse bar {G) which is telescopic to fit beds of different 
widths and which may be i-aised or lowered for the purpose of extension of 
the lower limb at varying angles. The top frame is wider than the ordi- 
naiy liospital bed. When the legs are firmly strapped to the bed, the 
whole toj) may occupy the midposition (Fig. 2, A) or it may be pushed 
well over to one side (Fig. 2, B) to allow suspension to the side of the frame 
of an arm or leg in abduction without the addition of any other piece to 

the frame itself. The 
cross pieces {FF) may 
also be mo'smd merely 
by pushing them to 
the desired place; the 
new position is main- 
tained by the down- 
ward pull of the weight 
applied, by sim 2 Dle 
friction, or by slight 
jamming of the cross 
pieces. To one of 
these may be fastened 
a handle for use as an 
overhead crane. 

Pulleys on metal 

rings are placed at suitable points. The ends of the pipe are capped to 
protect the floor and also to preAmnt the apparatus from being taken 
apart. The straps are of heavy leather and are riveted on each side of the 
uprights, so that they move up or down, but cannot slide over the caps. 
There is little excuse for the loss of a strap, because the only time it is 
touched is when the frame is actually being put up or taken down. At all 
other times the straps should be securel 3 ^ buckled. If a strap breaks it 
can easily be replaced. If heavy straps are used, this should not occur 
often because the strain is well distributed. The frame is made high 
enough to clear the heads of those caring for the patient, a minor detail 
but important nevertheless. 

This simple and durable Balkan frame has been used by the author 
and has proved to be very efficient. 

The author wishes to acknowledge the technical assistance of Mr. J. P. Boll, engi- 
neer at St. Joseph’s Hospital, in the construction of this frame. 



Showing frame attached to bed. 

.4: Frame in midposition. 

B: Top pushed to one side. Where greater distance is 
needed, the far uprights may be strapped to the bars of 
the bed instead of to the logs ns shown. 


1 


THE JOURNAL OF BONE AND JOINT SURGERI 


FRACTURE OF ANKYLOSED EXTREMITIES * 


BT SIGMUND EPSTEIN, M.D., NEW YOHK, N. Y. 

The following cases reveal the unusual strength of ankylosed extremi- 
ties in resisting fracture when subjected to accidental impact. 

Case 1. J. W., male, twent 3 ’^-six years of age, had been operated upon in infanc}’ 
for osteomj’^elitis of the right hip. A stiff hip and a seven-inch shortening of the limb 
were the sequelae". Due to an automobile accident on October 7, 1921, the patient was 
brought into the hospital with a severe injury to the right hip. A roentgenogram (Fig. 1 ) 
disclosed an ancient replacement of the hip joint by a dense mass of sclerosed, bon}' 
bridging. The acetabulum, femoral head, and most of the neck were missing. Beyond 
the fused area, an oblique fracture had occurred through the intertrochanteric line. 
There was slight outward 
displacement of the shaft. 

Under an anaesthetic, the 
limb was put up in slight 
abduction in a long plas- 
ter-of-Paris spica. At 
the end of seven weeks, 
the limb had been re- 
stored to its condition 
before the injury. 

Case 2. J. S., a 
male, aged forty-two 
years, had had a stiff 
knee in the vertical posi- 
tion for many years. 

Then he fell down a 
flight of stairs, and was 
disabled immediately. 

He was admitted to the 
hospital wearing inade- 
quate basswood splints 
and complaining of acute 
pain. Roentgenographic 
examination (Figs. 2-A 
and 2-B) revealed an ir- 
regular line of fracture 
running obliquel}' across 
the head of the tibia; 
there was no displace- 
ment of the fragments. 

Line tenderness, corresponding precisely to the fracture line, was noted. pla.ster-of- 
Paris cast was applied from the groin to the ankle. The patient was .soon able to walk 
and his st.ay in the ho.spital was short. At discharge, function was a.s good as before the 
accident. 

Case 3. E. W., a j’oung female, had an elbow joint that had become ankylosed (00 
degrees) as a sequela of an infectious .arthritis. The patient fell .sub'-equentlv and fme- 
tured the humerus .across the condyle.s, — just above the line of the comi)Ietelv stiffened 

‘Presented at .a meeting of the Xcw ^ork Physicians -)i orkville Medic.al .‘society. 
Xew York, May 22, 1935. 
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Fig. 1 

Case 1. Fr.acture just below ankylosed hip. 
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oint (Figs. 3-A and 3-B). Immobilization in plastcr-of-Paris resulted in a limb as useful 
IS it was before the accident. 

These cases are rare, and, at times, may be overlooked. Payr 
’ecords that fracture through such bony ankylosis never occurs at the 
loint of welding. In ankylosed knees, he observed fractures of the shaft 
)f the femur, as well as of the shaft of the tibia. He describes a characteris- 
}ic case of bony ank3dosis of the knee, following tuberculosis, and shows 
i diagonal supracondjdar fracture of the femur, ending above the region 
)f the adductor tubercle. He also describes a shoulder ankylosis in which 
'racture occurred “in the neighborhood” of the rigidly ankylosed joint, 
[n the American literature, fractures of the tibial .shaft have been reported 
n ankylosed knees, following the removal of bone grafts. 

Experience has taught that roentgenograms in two positions are in- 
lispensable. In Case 2, the injuiy was thought to be a ligamentous or 
uuscular tear, as evidenced by the application of basswood splints before 
idmission. The lateral view (Fig. 2-B) discloses four transverse lines of 
irrested bone growth in the shaft below the fracture. This condition has 
oeen described by Harris. A comminuted popliteal fragment can be 
seen posterior^. 

During the course of some arthroplasties for ankylosis, forceful 



Fig. 2 -A 1*10. 

Case 2. Anteroposterior and lateral roentgenograms of fracture just below 
ankjdosed knee. 
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Fig. 3-A Fig. 3-B 

Case 3. Fracture just above ankj^- Case 3. Lateral view of supracondylar 
losed elbow. fracture just above ankylosed elbow. 


mallet blows upon the sharpest chisels barely chip these hard and firmly 
soldered joints, which clearly demonstrates why accidental impact has its 
breaking effect, not at the joints, but below them. A new surgical neck, in 
healthy bone, is the point of greatest weakness. The densest of these 
welded joints are found after purulent gonorrhoeal arthritis or coxofemoral 
osteomyelitis. 


CONCLUSIONS 

The completely welded, eburnated articulation of two long bones of 
the extremities, known as true ankylosis, is a mass of bone of great 
strength. If such bone is subjected to sufficient violence, fracture will 
result through an adjacent thinner juxta-articular segment. 
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A METHOD OF ANCHORING KIRSC.HNER WIRES 

BV EDWARD N. REED, M.D., F.A.C.S., SANTA iMONICA, CALIFORNIA 

Tlie acconip.myiDg drawings illustrato a inctliod of anchoring the ends 
of Ivirsclinor wires in tension bows, which has been found to be sure and 
effective, and also of simjile, oasj", and clicap construction. 

The ends of the 
bows are drilled to 
take an ordinary ma- 
chine cap screw. A 
screw, five-sixteenths 
of an inch in diameter 
and one inch in length, 
has been found to 
work well. The shoul- 
der of the screw, be- 
tween the head and 
the first thread, is 
sawed ivith a hack-saw 
diagonally from the 
outside to or a little 
past the center. By 
Fig. 1 mounting two blades 

together in the hack- 
saw frame, a cut is made of sufficient width to a;Ccommodate the ordinary 
wire. (The author uses wires of a thickness of about fifty-four thou- 
sandths of an inch.) The wires are dropped into the slots in the cap 
screws and the nuts are tightened, using Hvo wrenches. The slotted part 
of the cap screiv is drawn down into the hole in the bow, which it fits 
snugly, and the wire is thereby locked so securely that no amount of 
tension can cause slipping. Thei’e is no need either for hardening of clips 
or for serrations to grip the exti'emely hai-d surface of piano wire. These 
locks can be made up in a few minutes at an expense of a few cents. 
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A COMMON CAUSE OF GENU VALGUM AND A SUGGESTION 
FOR ITS TREATMENT 

BY R. M. YERGASON, JI.D., P.A.C.S., HARTFORD, CONNECTICUT 

For the past twelve or fifteen years, the author has frequently rec- 
ommended the use of a home-made hobby-horse to correct the mild 
genu valgum which is so commonly seen in children and which is caused 
by riding an out-grown kiddie-car and pushing it along with the feet 
spread widely to the side. Numerous cures have been effected by this 


means in mild cases. The hobby- 
horse, shown in Figure 2, was made 
by the author and is not difficult to 
construct. 



Fig. 1 

The out-grown kiddie-car, which is 
too low, quickly causes genu valgum. 



Fig. 2 

A nail keg is a perfect body for the 
home-made rocking-horse, the use of 
which corrects genu valgum. Xo 
stirrups arc used. 
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ERNEST MUIRHEAD LITTLE 
July 26, 1S54-October 2, 1935 

Orthopaedic surgeons all over the world will have read with regret of the death of 
Ernest Muirhead Little on October 2, 1935, at his home in Westminster at the age of 
eighty-one. 

Born when orthopaedic surgery was in its infancy, Muirhead Little passed through 
the tenotomy phase and subsequently took a leading part in introducing Listerian prin- 
ciples in the open operative treatment of deformities. He qualified for the degree of 
Member of the Royal College of Surgeons in 1S80 and became a Fellow of the Royal Col- 
lege of Surgeons in England in 1886. In 1888, he was appointed Surgical Registrar and 
later Surgeon to the National Orthopaedic Hospital, \vith which institution his surgical 
career thereafter became linked. In 1905, this hospital amalgamated with two other or- 
thopaedic hospitals to form the Royal National Orthopaedic Hospital, and when the new 
building was opened Muii'head Little was appointed Senior Surgeon and Chairman of the 
Medical Board. In this capacity, he played a prominent part in the development of the 
hospital. By this time he had already become known internationally by his writings on 
congenital and paralytic deformities. His first publication, a small book entitled 
“Medical and Surgical Aspects of In-Knee (Genu-Valgum) ”, was written in conjunction 
with his father and appeared as early as 1882. Prom that time onward, he wrote steadily 
throughout his career and for many years rendered valuable service to the British Medi- 
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cal Journal by his writings on orthopaedic subjects and by the help which he gave to the 
editorial stafT. 

Early in the Great War he wrote a standard book on “Artificial Limbs and Amputa- 
tion Stumps”. In writing this book he incorporated the great experience he had gained 
during many years as Surgeon to the Surgical Aid Society and more recently as Surgeon 
to Queen Mary’s Hospital for the war-disabled at Roehampton. 

Even as long ago as 1876 he had acquired as a student a practical knowledge of 
military surgery, for he served in the Turco-Serbian war of that year and was awarded 
the Takova gold cross. 

In what may be called clinical orthopaedics and the knowledge of its literature, 
Little was in his day almost unrivalled. He had a tenacious memory and could give 
references with amazing accuracy for particular papers in the literature; in this respect 
he was very approachable and would go to no end of trouble to satisfy the quest of those 
who appealed to him. He took great interest in the history of medicine and those who 
have read his “ Glisson” will detect his literary gifts. His editing of the “History of the 
British Medical Association” for the Centenary Meeting of 1932 was widely commended. 

Little received many professional distinctions. In 1894, he was elected a eorre- 
sponding member of the American Orthopaedic Association. In 1913, when the Interna- 
tional Congress of Medicine was held in London, he was Vice-President of the Ortho- 
paedic Section, and the same year, on the formation of the Orthopaedic Subsection of the 
Royal Society of Medicine, he became its first President. In 1919, the British Ortho- 
paedic Association also elected him as its first President, and, at the meeting of the British 
Medical Association in 1926, he was president of its Orthopaedic Section. 

Muirhead Little was a man of natural charm and rare culture, beloved by his col- 
leagues, his hospital patients, and all who knew him, and the profession has lost one of its 
most honest and sincere orthopaedic surgeons and a pioneer of singular modesty. 

Note: The Journal is indebted to the British Medical Journal for the accompanying 
photograph of Mr. Little. 


BRAINERD HUNT WHITBECK 
July 20, 1877-March 1, 1936 

Brainerd Hunt MTiitbcck died at his home in Bronxville, New York, March 1, 1936, 
after a long illness. He is survived by his widow, three sons, and one daughter. 

Dr. Wliitbeck was bom in Rochester, New York, July 20, 1877. He attended St. 
Paul’s School, Concord, New Hampshire, was graduated from Han’ard College in the 
class of 1899, and from the College of Physicians and Surgeons of Columbia University 
in 1903. He served his internship in Bclle\’uc Hospital. 

During the World War he was an inspector in the Orthopaedic Service of the Eastern 
Division, and was commissioned a Lieutenant Colonel in .lanuarj- 1919. He was the 
first commander of the Leonard Morange Post, American Legion, Bronxville. 

Dr. iniitbcck was Professor of Orthopaedic Surgerj- in the University of Vermont, 
and sen-cd for many years on the stall of the Hospital for the Ruptured and Crippled! 
He was Consulting Surgeon to the Roosevelt Hospital, Neponsit Beach Hospital for 
Crippled Children, UawTence Hospital, Bronxville; Vassar Brothers Hospital, Pough- 
keepsie; and the Thompson Memorial Hospital, Canandaigua. ' 

He was a member of the American Orthopaedic .\ssociation, the American College 
of Surgeons, the New York Academy of Medicine, and the Haiward Club. 
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All Iiis life Dr. Whitlieck \v;is liandicappcd h}' precarjou.*; Jicalth, but in spite of it he 
insisted on leading a most varied and strenuous existence. As his hospital appointments 
show, he travelled widely and almost continuously. Whenever possible he drove his car. 
Motoring lie professed to be his favorite liobh 3 ', 5ut it may he that lie was thus making a 
virtue of neccssit}'. He was a devoted husband and father, and took the keenest interest 
in following the cai'eers of lus boj’s in their college life, and in tennis, a .sport in which 
they were c.xcei)(ionaliy proficient. In fact, most of his enjoyments seemed to be 
of this vicariously domestic variety. 

Dr. AVhitbeck was one of iJie kindest of men, and the children in his various hospital 
services were devoted to him — alwa.vs a good index of a man's character. He met the 
ups and downs of Jiis profe.ssional career and the inroads of ill healtli with at least a per- 
fect outAvard calm, although his nature was cxtremel^y sensitive. One who knew him for 
manj' .years would like to .sa.v that he was a tnic gentleman — one of whom his familj^, his 
college, and liis univci'sit.v might Avell be proud. 


WILLIAM J. TAYLOR 
lSGl-1936 

Dr. William J. Ta.vlor, a member of the American Orthopaedic Association since 
1S92, died at his home in Philadelphia on Januaiy 22, 193G after a long illness, at the 
ago of seventy-four. 

He was graduated fi'om the UniversiD’ of Penns^'lvania Medical School in 1882. 
Ho vciy earlj" dcveloiied an interest in surgciy and was associated Avith Dr. Weir Mitchell. 
In 1887, ho became assistant to Dr. W. W. Keen Avho AA-as connected AA’ith the Phila- 
delphia Orthopaedic Ho.spital and Infirmaiy for Neiwous Diseases, and his experiences 
in this institution led hiuA into the field of orthopaedic suigery. He AA'as Professor of 
Orthopaedic Surgery in the Philadelphia Polyclinic Hospital from 1893 to 1895. He AA'as 
also surgeon to the Orthopaedic Hospital for over BHy years nnd was affiliated with many 
of the larger hospitals of Philadelphia. He veiy earlj' identified himself AA’ith the College 
of Ph 3 '^sicians of Philadelphia and AA'as its President in 1919, 1920, and 1921, and Avas 
most actum in promoting the actiAutics of this famous organization. In 1908 and 1909, 
he AAms President of the Philadelphia Academy of Surgeiy and continued a valued and 
active member of that organization until his death. 

During the World War, Dr. Ta 3 dor saAv acthm service in France at Base Hospital 
No. 10, and later as consultant to Medical Headquai'tei’s of the Amei’ican E.xpeditionaiy 
Forces. At the time of his death, he AA'as Lieutenant Colonel in the Reserve Corps. 

Dr. Taylor AA'as most highly esteemed by his associates not onty because of bis surgi- 
cal ability and judgment but also because of the great fi'iendship and genuine interest 
Avhich he shoAA'ed to those AA’ith AA’hom he came in contact. AlAva3’s read3’ to counsel 
and aid AA’hen occasion offered, he proved himself a real friend and, because of his basic 
knowledge of surgical principles, enriched by a very large and Amried e.xpericnce, his 
advice was safe and sane. 

He stood for the highest in orthopaedic surger3’ and AA'as alAA'a3'S prepared to give 
the best in every instance. His pleasant and quiet personality AA'as ti marvelous asset in 
the recovery of his patients. He radiated cheer and confidence to them and thus se- 
cured their complete cooperation AA’ith his efforts in their behalf. 

It does not fall to the lot of man}’ surgeons to earn, AA’in, and hold the esteem, con- 
fidence, and loA'e of those with whom they come in contact as did Dr. Taylor. His 
loss will be felt by patients, friends, and associates, and his AA'ise and stimulating influence 
and interest in the adA’ance of medical and surgical knoAvlcdge Avill be greatly misse 
by the man3’' associations and societies (local, national, and international) AAith aa lic i 
he AA'as connected. 
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The Fiftieth Annual Meeting of the American Orthopaedic Association 
will be held in Milwaukee, Wisconsin, May 18 to 21, under the presidencj^ of Dr. Freder- 
ick J. Gaenslen. Headquarters will be at the Hotel Schroeder. Among the papers to be 
presented will be the following: 

President’s Address. 

Dr. Frederick J. Gaenslen, Milwaukee, Wisconsin. 

History of Fracture Treatment. 

Dr. William Arthur Clark, Pasadena, California. 

Posterior Dislocation of the Hip with Fracture of the Acetabulum. 

Dr. Willis C. Campbell, Memphis, Tennessee. 

Reconstruction of Injured Elbows in Children. 

Dr. Richard B. Dillehunt, Portland, Oregon. 

Fractures and Fracture-Dislocation of the Cervical Spine. 

Dr. William G. Turner, Montreal, Quebec. 

Treatment of Fractures of the Elbow, Particularly Intercondylar Fractures, by 
Means of Traction. 

Dr. Rudolph S. Reich, Cleveland, Ohio. 

The Inclination of the Pelvis and Acetabulum as a Constructive Factor in Slipped 
Epiphysis and Non-Union in Fractured Hips. 

Dr. Lloyd T. Brown, Boston, Massachusetts. 

Acute Osteomyelitis: Treatment in the Light of Recent Serological Findings. 

Dr. D. E. Robertson, Toronto, Canada. 

Septic Hips: A Studj'' of End Results. 

Dr. Carl E. Badgley, Ann Arbor, Michigan. 

Analysis of Results of Early Treatment of Congenital Dislocation of the Hip by 
Manipulation and Osteoclasis for Anterior Distortion. 

Dr. Arthur Krida, New York, N. Y. 

Dr. Paul Colonna, New York, N. Y. 

Dr. Francis J. Carr, Jr., New York, N. Y. (By invitation.) 

Primary Point of Infection in Tuberculosis of the Hip. 

Dr. Dallas B. Phemister, Chicago, Illinois. 

Dr. C. Howard Hatcher, Chicago, Illinois. (By invitation.) 

Treatment of Bursitis. 

Dr. M. N. Smith-Petersen, Boston, Massachusetts. 

Dr. Paul Norton, Boston, Massachusetts. (By invitation.) 

Bone Metabolism. 

Dr. A. Bruce Gill, Philadelphia, Pennsylvania. 

Fascial Transplants in Infantile Paralysis and Other Conditions Involving Weakness 
of the Muscle Groups. 

Dr. Frank’ Dickson, Kansas City, Missouri. 

Correction of Paralytic Drop-Foot by Tendon Transplantation. 

Dr. Leo Mayer, New York, N. Y. 

Treatment of Giant-Cell Bone Tumors. 

Dr. Henry W. Mcyerding. Rochester, Minnesota. 

.•Vrthrotomics for Intcnial Derangement of the Knee Joint. 

Dr. Paul P. Swett, Hartford, Connecticut. 

.Vuscult.ation of Joints. 

Dr. .Arthur Steindlcr, Iowa City, Iowa. 
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Tlic Inquiiy on Arliculnr Pain. 

Dr. J. G, Kuhns, ]3oston, Massachusetts. 

Dr. H. L. Wcatlicrfoi-d, Boston, MassacJiusetts. (By invitation.) 

Chronic Atrophic Arthritis. 

Dr. Tlicoclorc A. Willis, Cleveland, Ohio, 

Scries of Fractures of Neck of the Femur United witli Excellent Functional Results 
after Treatment by Means of Smith-Petersen Nail. 

Dr. Lawson Thornton, Atlanta, Georgia. 

Dr. Calvin Sandison, Atlanta, Georgia. (By invitation.) 

The Wave Mechanics of Muscle Motion. 

Dr. Eben .T. Carey, Milwaukee, Wisconsin. (By invitation.) 

Factors Influencing the Balance of the Foot in Walking. 

Dr. R. Plato Schwartz, Rochester, New York. 

The Occurrence of Abscesses from Hips That Are Firmly Ankylosed. Dr. Z. B. 
Adams, Boston, Massachusetts. 


The next Congress of the International Society of Orthopaedic Surgery is to be 
held in Bologna, Italy, from September 21 through September 25, 1936, under the presi- 
dency of Prof. Dr. Vittorio Putti. The meeting will be opened by a General Assembly on 
the afternoon of the first day, followed in the evening by the Pjesident’s Dinner. The 
next three daj'S will be devoted to the presentation and discussion of papers. On the 
afternoon of the fourth day, the members will leave for Rome where, on the closing day, 
they will have an opportunity to visit the new Clinic of Orthopaedic Surgerj' and to ob- 
serve various clinical demonstrations. 


The Sixth Sir Robert Jones Lecture was presented on February 6, 1936 at the 
Hospital for Joint Diseases, New York City, bj’’ Dr. Frederick J, Gaenslen. His subject 
was “Fracture of the Neck of the Femur”. 


The ne,xt Congress of the Deutsche Orthopiidische Gesellschaft will be held in 
Konigsberg Pr. on August 28, 29, and 30, 1936, under the presidency of Prof. Dr. Lothar 
Kreuz. The principal subjects to be discussed are: “The Knowledge and Treatment 
of Talipes Calcaneus”, “The Biology of Amputations”, and “Pathological and Clinical 
Considerations of Acute Lumbago”. 


The Congress of the Czechoslovakian Orthopaedic Society is to be held in 
Bratislava on June 27, 28, and 29, under the presidency of Prof. Dr. Mikula. The prin- 
ciple subject of discussion will be “Inflammation of the Joints”. Prof. Frejka will 
present a paper on the subject of “Conservative Treatment for Inflammation of the 
Joints”. Prof. Mikula will speak on “Arthroplasties” and Prof. Zahradnfeek will talk 
on “Treatment of Fractures of the Neck of the Femur”. 


The fourth meeting of La Reunion d’Orthop^die et de Chirurgie de I’Appareil 
Moteur de Bordeaux was held in Bordeaux on November 28, 1935. In opening the 
meeting, the President paid a tribute to the memory of Dr. Gourdon, calling attention 
to his efforts in promoting orthopaedic surgery and his remarkable contribution since the 
War to the rehabilitation of the maimed. He was also one of the founders of the Society. 
Sixteen communications on interesting subjects were presented by different members 
and guests. These papers will be found printed in full in the Journal de Midedne de 
Bordeaux et du Sud-Ovesl, the issue of January 20, 1936. 
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The second examination given by the American Board of Orthopaedic Surgery 
was held in St. Louis on January 11, 1936. Eighty-four candidates were certified at this 
time. Approximately 10 per cent, of the candidates failed to meet the requirements 
of the Board at this examination. The next examination will be held in conjunction 
with the annual meeting of the American Medical Association, to be held in Kansas City 
on May 11, 1936. Further information may be obtained from Dr. Fremont A. Chandler, 
Secretary, 180 North Michigan Avenue, Chicago, Illinois. 


The next meeting of the International Society for Crippled Children, Inc. is 
to be held in Budapest from June 29 to July 3, 1936, under the patronage of the Govern- 
ment of Hungary and the Municipality of Budapest. The meeting is to be held under 
the auspices of the International Society for Crippled Children and the Hungarian Society 
for the Crippled, and the chairman will be Prof. Dr. Michael Horvath, of the University of 
Budapest. There will be an informal social gathering on Sunday, June 28. On Monday 
evening, June 29, a reception will be given by the Hungarian Government and on 
Tuesday evening, June 30, there will be a reception by the Municipalitj' of Budapest. 
An interesting program for this session has been arranged. Further information may be 
obtained from Mr. Paul King, President, 1066 Federal Building, Detroit, Michigan. 


The slogan of the National Tuberculosis Association for 1935, “Fight Tubercu- 
losis with Modern Weapons”, was so effective that by unanimous consent it is to be re- 
peated for the Early Diagnosis Campaign of 1936. Emphasis is placed on the value of 
the early discovery of tuberculosis and the necessity of the patient’s seeking medical 
advice promptly. The wisdom of anticipating the onset of tuberculosis by pushing the 
fight nearer to its source is also stressed. Pamphlets and posters are available for giving 
wide publicity to this subject. The Association has continually endeavored to bring 
important information on this subject before the public, and has been largely instrumen- 
tal in bringing about the marked diminution of the disease throughout the country. 


Lord Nuffield, who has always been interested in the problem of the care of the 
crippled, has already contributed very generously to provide for the hospital equipment 
and treatment of these individuals in England, New Zealand, and Australia, with the 
special object of discovering and treating children attacked by some crippling disability. 
For a long time,Lord Nuffield has been anxious to help forward this work in Groat Britain, 
in order that in every area suitable provision may be made for the early and adequate 
treatment of every child, adolescent, and adult in need of it. He has now presented the 
sum of 125,000 pounds to provide for the early and efficient orthopaedic treatment of 
cripples. The major portion of this sum will be allocated to a Lord Nuffield Central 
Fund which is to be applied at the discretion of the trustees during the next four or five 
j'cars toward developing this project. Another part of this amount is to be devoted to 
the endowment of a Scholarship in Orthopaedic Surgery, to be tenable for two years at 
the Wingficld-Morris Orthopaedic Hospital, with a travel period of three months to 
follow. This most generous provision of Lord Nufficld’s, which allows study in a well- 
organized orthopaedic hospital of the most modern design, should be attractive and of 
value to young surgeons who arc to specialize in orthopaedic surgery. 


The Fourth Annual Convention of the American Academy of Orthopaedic 
Surgeons was held in St. Ixjuis, Missouri, on Januan,- 13, 14, 15, and 16, 1930 under the 
presidency of Dr. Frank D. Dickson. 

Three morning and afternoon sessions were devoted to the presentation of scientific 
papers, including a symposium on “Bone Tumors” and another on “Fracturc-s in and 
around the Elbow Joint”. Orthopaedic clinics were held at five St. Ixjuis ho‘=pitals on 
the morning of .Tanuarj- 16. 
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There were thirty-two scient ific exhibits and thirty-eight technical exhibits. Prizes 
for scientific exhibits were awarded !)y a committee consisting of Dr. Ludvig Hektoen, 
Chairman, Dr. Arthur Stcindlcr, and Dr. Robert Terry. The Gold Medal was awarded 
to Dr. Ilciuy Ivossler, Iscwark, New Jersc}'', for his exhibit on “Cineplastic Amputation”. 
The Silver Medal was awarded to Dr. Sherwood Moore, St. Louis, Missouri, for his ex- 
hibit on Lcontiasis O.sse.a hainiliale Juvenile”. The Bronze Medal was presented to 
Dr. Eugene W'. Wolcott, Dos Moinc.s, Iowa, for his c.xliibit on “A Study of the Circulation 
in the Head and Neck of the Femur as Supplied through the Ligamentum Teres and 
Capsular Vessels”. Certificates of Honorable Mention were awarded to Dr. Ralph K 
Ghormlcy and Dr. A. E. Deacon, Rochester, Minnesota; Dr. G. Edmund Haggart, 
Boston, Massachusetts; Dr. John P. Lord, Dr. Robert D. Schrock, and Dr. Herman P. 
Johnson, Omaha, Nebraska; Dr. Leo Mayer, New York, N. Y.; Dr. Joseph E. Milgram, 
New York, N. Y.; and Dr. Austin T. Moore, Columbia, South Carolina. 

The six radio talks given under tlic auspices of the Academj' were as follows: 

Phj’sically HandicapiJcd Children and Adults. 

Dr. J. Archer O’Reillj', St. J.,ouis, Missouri. 

Progress in American Orthopaedic Surgcr 3 -. 

Dr. Melvin S. Hendei'son, Rochester, Minnesota. 

Infantile Paralj'sis. 

Dr. Philip Lewin, Chicago, Illinois. 

Modern Treatment of Bone and Joint Injuries. 

Dr, Frank D, Dickson, Kansas City, Missouri. 

Bone Tumoi-s. 

Dr. Heniy W. hlcj’-crding, Rochester, Minnesota. 

Fractures. 

Dr. J. Albert Kcj', St. Louis, Missouri. 

The Academ}’’ voted to hold its next Annual Meeting in Cleveland, Ohio, on January 
11, 12, and 13, 1937. 

The following officers were elected for 1936: 

President: Dr. Melvin S. Henderson, Rochester, Minnesota. 

President-Elect; Dr. A. Bruce Gill, Philadelphia, Pennsjdvania. 

Vice-Pi’esident: Dr. W. B. Carrell, Dallas, Tc.xas. 

Treasurer: Dr. E. Bishop Mumford, Indianapolis, Indiana. 

Secretary: Dr. Philip Lewin, Chicago, Illinois. 


BRITISH ORTHOPAEDIC ASSOCIATION 

The British Orthopaedic Association held its Annual Meeting in Manchester on 
October 25 and 26, under the Presidency of Mr. Hany Platt. 

The opening morning was devoted to a discussion on three aspects of: 

Fractures of the Os Calcis: 

I. Economic Results 

A discussion of the subject was led by Mr. B. L. McFarland and Mr. W. J. East- 
wood, of Liverpool, who wnre followed by Mr. J. P. Hosford, Mr. R. J. Furlong, and Mr. 
T. T. Stamm, all of London. The speakers were agreed that the final result depended 
on whether or not the subastragaloid joint wns disorganized. If it was not involved, an 
excellent functional result ensued in the majoiUy of patients. 'Wliere the joint surfaces 
rvere disturbed, permanent disability wns liable to follow for two reasons: (Ij the develop- 
ment of a painful arthritis; and (2) the weakness of the calf muscles consequent upon 
upward displacement of the posterior fragment of the os calcis. Experience had no 
shown that the type of treatment employed appeared to influence materially the ultima e 
function of the foot. Restoration as far as possible of the normal anatomy of the os calcis 
by the powerful skeletal-traction method advocated by Bolder of Vienna m the few cases 
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SO treated had not permitted the patient to resume heavy labor any more successfully 
than had simple manual molding and fixation in plaster-of-Paris for several months. 
Nor had this method shortened the time in which the individual could return to lighter 
occupations. 

II. Results of Attempted Reduction in a Series of Recent Fractures 

By invitation of the Association, Dr. E. E. Myers, of Boston, Massachusetts, 
reviewed a series of thirty-three consecutive fractures involving the subastragaloid 
joint which had been treated in the Fracture Services of the Ancoats Hospital and 
the Manchester Royal Infirmary. These were divided into two groups. The first group 
comprised eighteen fractures in which an attempt had been made, with varying success, 
to restore the normal anatomy of the os calcis by powerful skeletal traction and com- 
pression. More than half of this group of patients were able to return to their original 
arduous duties without subjective symptoms and with no appreciable impairment of the 
function of the foot. The second group consisted of fifteen fractures treated onl}' b 5 ' 
manual manipulation and fixation in plaster-of-Paris. Of this group, only one-third of 
the patients were able to return to heavy work. 

Dr. Myers emphasized two facts: (1) that the results were invariably better in the 
light, wiry type of individual; and (2) that in those patients in whom the best results had 
been achieved the subastragaloid joint was clinicaUj’^ ankylosed. 

He concluded that a very definite advance in the treatment of these fractures had 
been made by attempts to restore the normal anatomy of the foot, and suggested that in 
certain cases, following a reduction, early arthrodesis of the subastragaloid joint might 
be expected to increase further the numbers of good functional results. 

III. The Treatment of Old Fractures 

Mr. R. Ollerenshaw, of Manchester, said that, if a two-year period was allowed to 
elapse before a final analysis of these fractures was made, the general results were not so 
disheartening. In revieuing a series of forty-five patients, in all of whom the fractures 
were more than three years old, he had found that thirty-four had returned to their 
original work. For those who continued to complain of pain, his routine was the manip- 
ulation of the foot into inversion and the application of a plaster-of-Paris cast for several 
weeks. A very small number of old fractures required a subastragaloid arthrodesis, 
but this procedure could not always be relied upon to produce complete relief of symp- 
toms. 

On the second morning several short papers were read, as follows: 

Use of the Sub-Standard Kinematograph Films in Case-Recording 

by Mr. R. Ollerenshaw, Manchester 

The Mechanism of Bone Absorption 

Histological Aspects by Prof. S. L. Baker, Manchester 

Roentgenological Aspects by Dr. E. W. Twining, Mancliester (by invitation) 

Congenital Torticollis by Mr. C. H. Gray, Manchester 

Osteochondritis in Congenital Dislocation of the Hip 

by Dr. M. F. Johnstone, Manchester 
Fractures of the Internal Epicondylc of the Humerus 

by Mr. H. O. Clarke, Manchester 

The following officers were elected for tlie year 1930: 

President : Mr. W. R. Bristow 
Vice-President : Mr. T. P. McMurray 
Treasurer: Mr. S. L. Higgs 
Secretary: Mr. E. P. Brockman 
Editorial Secretary: Mr. H. O. Clarke 
Executive Committee: Mr. R. Ollerenshaw 
Mr. .\. Rocyn^Tones 
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At recent meetings of the Executive Committee of the British Orthopaedic Asso- 
ciation, the following were elected to membership: 

Honorary Members 

Dr. J. Delchef, 34 Rue Montoyer, Brussels, Belgium 
Prof. A. Mnffei, 42 Rue dc Livourne, Brussels, Belgium 
Full Members 

Mr. R. W. Butler, Grove Lodge, Cambridge 
Mr. W. J. Eastwood, 69 Rodney Street, Liverpool 
Associate Members 

Mr. W. V. Anderson, Fraser House, Colinton, Midlothian, Scotland 
Mr. William Barclaj'', 5 Murra}’^ Road, Huddersfield 
Mr. W. Sayle Creer, The Craige, West Lane, Freshfield, Liverpool 
Mr. James Dawson, The Nook, Keighley Road, Bradford, Yorks. 

Mr. E. Bell Jones, 6 Gambier Terrace, Liverpool 

Mr. R. J. Katrak, New Sitaran Building, Princess Street, Bombay, India 
Mr. A. M. A. Moore, 89 Harley Street, London, W. 1 

Mr. S. B. Morris, 7 Waiata Avenue, Reniuera, Auckland, S. E. 2, New Zealand 

Mr. R. P. Osborne, Park Hospital, Davyhulme, Manchester 

Mr. T. B. Reid, Park View, Grove Hill, Middlesborough 

Mr. David Trevor, IS Devonsliirc Street, Portland Place, London, W. 1 

Mr. W. E. Tucker, 62 Wimpolc Street, London, W. 1 

Mr. D. Wainwright, Mill Road Infirmarj’^, Liverpool 

The Spring Meeting of the British Orthopaedic Association is to be held in 
Brussels, April 22 to 26, 1936, with headquarters at the Palace Hotel. 
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Diagnostic Roentgenology. Ross Golden, M.D., Editor. New York, Thomas 

Nelson and Sons, 1936. S20.00. 

With the advent of the roentgen ray and the vast amount of knowledge which has 
resulted from each of the new methods of investigation, there has also come to the physi- 
cians employing these methods an increased responsibility in fitting themselves to use 
this information more accurately. In no branch of medicine in which investigations 
have been made and laboratory methods have been developed is it more important than 
in the field of roentgenology. Dr. Golden has emphasized the necessity of a broad 
foundation of medical education, training, and experience for those who occupy them- 
selves especially with the interpretation of evidence as given by the roentgenogram. He 
calls attention to the error of using roentgenographic reports as a short cut in diagnosis 
rather than as corroborative evidence of clinicgl findings. 

Dr. Golden has presented in this large book of 854 pages a most complete work on 
the subject of diagnostic roentgenology. He has divided the book into eleven chapters 
with the following subjects, which indicate the extensive scope of this volume: 

The Roentgen-Ray Diagnosis of Diseases of the Skull and Intracranial Contents; 

The Roentgen-Ray Examination of the Paranasal Sinuses and the Mastoids; 

Radiology of the Chest; 

Clinical Roentgenology of the Cardiovascular System; 

The Roentgen-Ray Examination of the Digestive Tract; 

The Roentgen-Ray Diagnosis of Diseases of Bones; 

The Roentgen-Ray Diagnosis of Spinal Cord Tumors; 

Roentgenologic Diagnosis of Diseases of the Urinary Tract; 

Uterotubography ; 

The Use of the Roentgen Ray in Obstetrics; 

The Radiology of Fractures. 

In the preparation of this work, Dr. Golden has been aided by the following collabora- 
tors whose experience has particularly fitted them to speak with authority on this subject: 
Alexander Brunschwig, Cornelius G. Dyke, George W. Grier, Paul C. Hodges, Leopold 
Jaches, Howard C. Moloy, Dallas B. Phcmister, Coleman B. Rabin, Samuel A. Robins, 
Hugo Roesler, Albert A. Shapira, Edward H. Skinner, Marcy L. Sussman, and Paul C. 
Swenson. 

The scope of this book covers the use of roentgenology in practically all parts of the 
body. Each subject is described in detail and is fully illustrated by e.xcellent photo- 
graphs, roentgenograms, drawings, and charts. The plan has been followed of giving a 
descriptive clinical review of each subject, including the etiology, pathologj', and in 
many cases the treatment. So frequently the information given by the roentgenogram 
is of such material aid in determining the course to bo followed in the treatment of those 
cases that it is decidedly helpful to have a discussion of this relationship. Tliesc descrip- 
tions are excellent and help the reiidcr to understand the interpretation of the roent- 
genograms. 

The plan of supplementing the roentgenographic findings and illustrations with a 
complete explanation of the conditions which they illustrate, as well as the comprehensive 
scope, allows the volume to be used more for general reference than simply as a text-Ix)ok 
on roentgenology. The book is published in an extensible form, so that other portions 
may be added at any time. 

This volume will be found valu.able by every practitioner of medicine and every 
surgeon. 
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The Pauatiiyroids in Health and in Disease. By David H. Shelling, B.Sc, M.D. 
St. Louis, The C. V. Mosby Co., 1935. S5.00. ' 

This inonograpli, imtteii by ii pJi 3 fsician wlio is also a scientist, constitutes the 
finest and most comprehensive review of tlie normal and jiathological physiology of the 
paiath 5 uoid glands that is to be found in the literature today. As has been stated in the 
preface, “The physiologists have concerned themselves with the problem of parathyroid 
extirpation and its effects on the nervous sj'stcm; tlie chemists have studied the chemical 
changes in the blood and excreta which result from dysfunction of these minute bodies; 
the pathologists have investigated the changes which occur in the parathyroids in sys- 
temic diseases, as well as the changes which dysfunction of the paratluwoids may produce 
in the other tissues of the bodj^; and, last, the clinicians have contributed to the S 3 "mp- 
tomatolog 3 ' of disease associated with parath 3 U-oid derangements. The scattered in- 
formation from these various sources has rarely been molded together into an homo- 
geneous whole. The several e.xccllent periodic reviews on the paratluToids, such as 
those of J. B. Collip in Physiological Reviews, W. G. MacCallum in Medicine, and G. 
Hersheimer in Henlvc-Lubarsch’s Handhuch dcr syczicllen yaihologiscficyi Anatomie, have 
dealt, for the most part, either with physiology or with pathology, rather than with the 
subject as a whole. The less recent reviews have become obsolete, owing to the rapid 
progress which has been made in the past decade, especially in the chemical and clinical 
phases of the subject.” 

Dr. Shelling has succeeded in bringing up to date, in a concise form and with a st 3 de 
that is interesting and cas 3 ' to follow, the knowledge that has been compiled b 3 " hundreds 
of ph 3 ’'siologists and clinicians. He has further succeeded in t 3 mig together the great 
heterogeneous mass of published theories and facts into a composite statement. 

The question which is often asked, “Bliat is the present status of the parath 3 Toid 
glands and their importance in clinical medicine?”, can best be answered by referring 
those interested to this book. More than half of the book deals with the anatomy and 
physiology of the parathyroid glands with particular reference to h 3 ’poparath 3 Toidism. 
The newer subject of lu'pcrparatluToidism and osteitis fibrosa is adequately covered. 
Thei'o are sections in ndiich the author expresses his opinions, as ivell as those of other 
workers, concerning the relation of the parath 3 'roid glands to the other glands of internal 
secretion and to vitamin D. 

This reviewer most enthusiastically recommends this monograph on the paratlun-oid 
glands to the physiologist, the pathologist, the chemist, the internist, the roentgenologist, 
and the surgeon. No student of endocrinology can afford to be without it. 

The Radiology op Bones and Joints. By James F. Brailsford, M.D., M.R.C.S. 

Ed. 2. Baltimore, William Wood Co., 1935. $9.00. 

Although only a 3 ’'ear has elapsed since the appearance of the first edition of this 
book, so much progress has been made in many of the departments of radiology that the 
author has been able to supplement the material in the first edition b}-^ discussing many of 
the results of these researches of the past 3 '-eai-. This second edition is dedicated to the 
memory of Sir Robert Jones. 

The chapters on “Osteochondritis”, “Bone Dystrophies”, and “Spondylolisthesis” 
have been rewritten and a chapter on “Dental Radiography” has been added. The 
index has also been revised to enable the reader to find more readily the material desired. 

In the second edition, the general plan of arrangement found in the first volume has 
been followed, — the descriptions of the roentgenographic appearance of the various 
conditions are accompanied by descriptions of the diseases and malformations which are 
illustrated by the roentgenograms. In the new chapters, the subjects are considered in a 
particularly comprehensive way; not only is there a complete description of the findings, 
but the conditions which are illustrated are discussed with relation to their etiology, 
pathology, and treatment. The book is wide in scope and is profusely illustrated by 
very excellent roentgenograms, and in many cases tracings from roentgenograms have 
been added to illustrate more clearly the conditions described. 
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The plan of including a discussion of the present status of many of the subjects which 
are illustrated, which is now being followed by many writers on this subject, contributes 
very largely to the value of a work of this kind; and this added information stimulates the 
constantly increasing interest in the study of radiology. 

Dr. Brailsford is constantly augmenting our fund of knowledge on this subject and 
the present volume bears witness to his experience and painstaking study. 


The Diagnosis and Treatment of Diseases op the Peripheral Arteries. By Saul 

S. Samuels, M.D. New York, Oxford University Press, 1936. S3. 50. 

This volume of 350 pages is a simple, concise presentation of the modern methods for 
the diagnosis and treatment of peripheral-arterial diseases. It is based on the long ex- 
perience of the author, who reports 350 cases of thrombo-angiitis obliterans with only one 
amputation. Each chapter is followed by a complete bibliography. New procedures 
and unproved opinions are given only a brief discussion; most of the treatise is reserved 
for the problems of the two major organic diseases. 

The volume will be appreciated by those especially interested in arterial diseases be- 
cause it includes the summation of a large series of cases successfully treated, with an 
orderly reference to the literature. It will be of far greater value, however, to the general 
practitioner, who will find the book so well wTitten and explicit that he will gain such in- 
formation as will enable him to recognize early cases of thrombo-angiitis obliterans and 
arteriosclerosis without the aid of special equipment. Apparently, the object of the au- 
thor is to clarify the conception generally held bj' the profession and to present rational 
procedures of diagnosis and treatment on simple, conservative, and efficient lines. 

Two full chapters are given to a general discussion of the subjective and objective 
symptoms of diminished peripheral circulation. One chapter is devoted to oscillometry. 

Next, is the usual sequence discussion of thrombo-angiitis, followed by case reports. 
Much detail is given to diagnosis and treatment. 

The other major organic obtructive disease, arteriosclerosis obliterans, is presented in 
the same manner. 

The groups of conditions, such as Raynaud’s disease, resulting from vasomotor im- 
balance are given less discussion in accordance with their clinical importance. 

Some readers will not agree with the author’s conclusions in everj’ instance, but, for 
clearness in stating the essential facts and for application in the field of general practice, 
this volume is a valuable addition to medical literature. 


The Journal wishes to acknowledge the receipt of the following publications sent to 
the Editorial Department; 

Anales (Valencia), II, Ndms. 19-24, 1935. 

Analcs de Cirugia (Rosario) , I, No. 2, 1935. 

Anales de Pediatrfa (Facultad do Mcdicina de Barcelona), II, Num. 20, 1935. 
Boletim da Secretaria Geral de Saude e Assistcncia (Rio de Janeiro), I, No. 3, 1935. 
Boletines de la Sociedad do Cirugia do Rosario, II, Nums. 1-7, 1935. 

Bulletin of the National Tuberculosis Association, XXI II, Nos. 1 and 3, 1930. 
Children’s Hospital of Winnipeg. Twenty-Seventh Annual Report. 1935. 
Cleveland Clinic Quarterly, III, No. 1, 1930. 

Journal of the Indian Medical Association (Calcutta), IV, Nos. 12 and 13, 1935; V, 
No. 3, 1935; V, No. 4, 1930. 

Journal of South Indian Medicine tMadras), II, Nos. 3 and 4, 1935. 

L’Action Medicale (Montreal), XI. No. 12, 1935. 

Revista de Mcdicina (Buenos .-tires). I, Xuin. 2, 1935. 

Roentgen Economist, IV, No. 2, 1930. 

Wiener medizinisehe Fakultat. Pmgramm de.s .57. Fortbildung-kursus: Interiia- 
tionalen Fortbildungskursus itber Fort.-^chritte der Therapie bei inneren Krank- 
heiten mit bcsondcrer Beriicksiehtigung der Nachbargebiete. 1930. 
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Eine rontgenologisciie Studie UBEII Aiitiiuitis achomialis (An X-Ray Study of 
Acromioclavicular Artliritis). K. Lindblom. Ada Chirurg. Scandinavica LXXVII 
174, 1935. 

A review of the roentgenograms in two views of 419 acromioclavicular joints estab- 
lishes the fact that hypertrophic arthritis of the acromioclavicular joint can be shown 
roentgenographically in many cases of shoulder pain. This arthritis is often the c.xplana- 
tion of the shoulder pain. A single sevoi-c trauma is probably the most frequent cause of 
the arthritis . — Walter P. Bloanl, M.D., Milwaukee, Wisconsin. 

On the Treatment of Tuberculosis of the Talocrural and Talocalcaneal Joints. 
Robert Hanson. Ada Orlhop. Scandinavica, VI, 19, 193G. 

There were 110 cases of tuberculosis of the foot and ankle in 3,055 cases of surgical 
tuberculosis. The ankle joint alone was involved in fifty-three, the ankle and talocalca- 
neal joints in twenty-nine, the ankle, talocalcaneal, and talonavieular joints in sixteen, the 
talocaleaneal joint alone in eleven, and the talocalcaneal and talonavicular joints in one. 
Age and sex are tabulated and eleven illustrative cases are summarized. 

Involvement of the posterior talocalcaneal joint is often secondar 3 ’’ to that of the 
ankle joint, but may result from primary involvement of either the talus or calcaneum. 
The anterior talocalcaneal joint was spared in thirty-six cases of involvement of the 
posterior talocalcaneal joint, apparentlj’- because of the separation of the joints by the 
interosseus ligament. 

Resection was performed in t\\'onty-scven cases of tuberculosis of the ankle joint and 
is recommended rather than astragalectomy in adults. Astragalectomy is better in chil- 
dren. Conservative treatment was employed in thirty-six cases and has been successful, 
temporarity at least, in four . — Walter P. Blount, M.D., Milwaukee, Wisconsin. 

ZuR Kenntnis deb Skelettveranderungen bei der SchOller-Christian’schen 
Krankheit. (Xanthomat(3se Spondylose mit paravertebraler Schatten- 
BiLDUNG.) Skeletal Changes in Schiillcr-Christian Disease. (Xanthomatous 
Spondylosis with Paravertebral-Shadow Formation.) Gosta Jansson. Ada Ra- 
diol, XVI, 59, 1935. 

The author describes a case of Schiiller-Christian disease which, besides the charac- 
teristic defects of the cranial and thigh bones, showed destruction of a thoracic vertebra. 
The xanthomatous spondylosis was accompanied bj"^ a paravertebral-shadow formation 
exactly resembling the gravitation abscesses occurring in tuberculous spondjditis. The 
production, in connection with xanthomatous spondylosis, of a roentgen shadow resem- 
bling that of a gravitation abscess is something which has never been observed before. In 
the author’s opinion, it is due to a paravertebral accumulation of lipoid granulation 
masses . — Lewis Cozen, M.D., Iowa City, Iowa. 

The Malignant Tumors of the Peripheral Nerves. Arthur P. Stout. Am. J. 
Cancer, XXV, 1, Sept. 1935. 

This paper reports a careful study of the malignant tumors of the peripheral nerves. 

It contains an excellent bibliography and is fully illustrated with photomicrographs and 
photographs of gross specimens. The author reviews the literature and adds new cases 
from his experience. He goes thoroughly into the classification of the tumors and the 
clinical characteristics of the various types. He recognizes two groups of malignant 
tumors, — ^those which have the morphological characteristics of malignant fibroblastic 
tumors and those which are epithelial in type and reproduce in a recognizable form neuro- 
ectodermal structures. The majority of the former tumors occur in individuals suffering 
with von Reeklinghausen’s disease. The neuro-epithelial group of tumors is very rare 

and presents diverse histological features. _ 

It is very interesting that these tumors present so little interference \yith motor 
nerves and that they so seldom need to be considered in the differential diagnosis of 
orthopaedic problems.—tTrantfey IF. Taylor, M.D., Boston, Massachusetts. 
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Tumors OF THE Peripheral Nerves. Charles F. Geschickter. Am. J. Cancer, XXV, 

377, Oct. 1935. 

This paper is based on the material available for study at the Johns Hopkins Hos- 
pital laboratories and includes the benign as well as the malignant tumors of the periph- 
eral nerves. 

The impressive characteristic of these tumors is that they have such a very minor 
orthopaedic significance. Tumors of the cauda equina may give rise to pain strongly 
suggestive of sacro-iliac disease and are frequently accompanied by flaccid paralysis, 
with loss of reflexes. In general, however, the tumor is the presenting characteristic in 
these cases and impairment of motor fimction or pain suggestive of bone or joint disease 
is exceptional. A brief section deals with amputation neuromata without bringing out 
any new features. Individuals wishing to pursue study in these fields would do well to 
consult the original paper which is excellently organized and annotated . — Grantley IF. 
Taylor, M.D., Boston, Massachusetts. 


Chordoma: A Study or 150 Cases. Roy E. Mabrey. Arn. J. Cancer, XXV, 501, 1935. 

This article reviews from a clinical standpoint all cases of chordoma reported to date 
and adds eight additional cases, bringing the total to 150. Chordoma is a rare and usu- 
ally fatal tumor which arises from the foetal notochord, and the majority of the tumors 
appear in the sacrococcygeal region. The cranial chordoma is next most common, and 
there are also some rare instances of vertebral chordoma. The greater incidence in males 
raises the question of the etiological significance of trauma. 

Pain is the most common symptom in aU of these cases and tumor is the next most 
common observation. Rectal symptoms are fairly common in cases where the tumor is 
located in the sacrococcygeal region. Paralysis or weakness of the arms or legs may oc- 
cur, especially in connection with the cases involving the vertebrae. Since the tumor 
arises in the nucleus pulposus, fracture of the vertebra and rupture of the intervertebral 
disc have to be considered in the differential diagnosis. 

The benign giant-cell tumor, tuberculosis, osteoma, chondroma, and chrondrosar- 
coma also must be considered at times in the differential diagnosis. Roentgenographic 
examination usually shows a soft-tissue shadow with destruction of the bone. The 
lesion is not a bone tumor and proliferation is not to be expected. The presence of a 
painful swelling of long duration in the sacral region, coupled with an irregular defect in 
the sacrum, demonstrable by the roentgenogram, is suggestive of chordoma. A photo- 
micrograph shows the characteristic large epithelial-like vacuolated cells which confirm 
the diagnosis. 

Treatment is unsatisfactory from the standpoint of cure. In cases of vertebral 
chordoma, laminectomy may be desirable to relieve cord pressure. The tumors are very 
vascular and surgical removal is often hazardous. Radiation is not particularly effective 
in controlling the growth, although it sometimes relieves pain. 

Metastascs, involving chiefly the regional lymph nodes, liver, or lungs, have been 
found in a rather high percentage of reported autopsies. 

The paper is well illustrated udth roentgenograms, photomicrographs, and photo- 
graphs of gross specimens. It presents numerous tables dealing uith the distribution, 
age incidence, duration of symptoms, etc. There is a good bibliography of the recent 
literature . — Grantley IF. Taylor, M.D., Boston, Massadiusctts. 


Boxe Metastasis in Carcinoma or the Stomach. H. Dabney Kerr and Raymond A. 
Berger. Am. J. Cancer, XXV, 51S, 1935. 

The authors point out that bone metastasis from carcinoma of the stomach is rela- 
tively infrequent. The total number of cases showing bone involvement b usually as- 
sumed to be le.ss than C per cent. In a re\'icw of 143 apparently authentic c.ases in the 
literature, to which they added five more from their own c.xpericnco, the authors found 
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that the commonest sites of bone metastasis from carcinoma of the stomach appear to be 
in the spine, I'ibs, femur, sternum, and pelvis. Osteoblastic metastases are about as com- 
mon as the purely destructive lesions. Bone metastases appear to be more frequent in 
relativel}’' young patients. Some of the patients shov an anaemia ivhich cannot be dis- 
tinguished morphologicall}’ from a j)rimaiy type and which may show a large percentage 
increase of immature colls of tlic myeloid se 2 -ics. 

The ])aper presents rocntgcnogiams and photomicrogiaphs and includes a very care- 
ful bibliogiapliy . — GrayUlcij 11’. Taylor, M.D., Boalon, Massachuscits. 

Artificial Fever Tiierai’y of Gonorrheal Arthritis. Report op Thirty-One 

Cases. H. A^'orlcy Kendall, Walter W. Webb, and Walter M. Simpson. Am. J. 

Siiry., XXIX, 42S, 1935. 

During the past three j-cars, the outlook for patients with gonorrhoeal arthritis has 
been cnormousl.y improved. This report is based on tliirty-one cases in which several 
forms of treatment were used, including hot baths, cabinets with carbon-filament electric 
bulbs, electric blankets, diathermy, and radiothcimy. The clinical results were essen- 
tially similar when the fever could be maintained over a sufficient^ long interval. The 
apparatus used for fever induction and maintenance was for the most part the aii- 
conditioned “Kettering hypertherm”. The average set of air conditions to which the 
patient’s body issubjected are ; dry-bulb air temperature of 140 to 150 degrees Fahrenheit; 
relative humiditj'^ of 35 to 40 per cent., and air velocity of 425 cubic feet per minute. 
The elevation of rectal temperature to 105 degrees is usuall}' obtained in forty minutes. 
During the treatment, two to four liters of sodium chloride solution (0.6 per cent.) is 
given by mouth to replace the chloride loss. 

The in vitro thermal death point of fifteen strains of gonococci ivas determined at dif- 
ferent temperature levels. At 102 degrees Fahrenheit, growth was not appreciabl}^ 
affected. At 104 degrees, about 99 per cent, of the organisms were killed bj' ten hours’ 
exposure. At 105.S degrees, 99 per cent, were killed by from four to five hours’ exposure; 
the remaining 1 per cent, required from eleven to twentj’’-three hours. At 106 degrees, 
99 per cent, were rendered non-viable in two hours, while the remaining 1 per cent, 
required five to twenty hours. 

During the past four years, the authors have treated 383 patients and have given 
2,844 fever treatments without injury to any person. Patients are given four to five 
treatments of five to seven hours’ duration with a therapeutic range of 106 to 106.8 de- 
grees Fahrenheit at intervals of three to five days. In 74 per cent, of the author’s cases, 
the disease was polyarticular. Twenty-three patients had positive smears. Of the 
eight patients with negative smears, three had acute gonorrhoeal arthritis and five had 
chronic arthritis. Following the course of treatment, twenty-four patients showed a 
negative smear. The smears of seven patients were still positive, but in four of these 
cases the smears became negative in two weeks. 

Of the nineteen patients with acute gonorrhoeal arthritis, the average improvement 
in joint function immediately following the fever treatment was 27.5 per cent.; in three 
patients, the joint restoration was complete. Of the twelve patients with chronic gonor- 
rhoeal arthritis, the average improvement at the conclusion of the course was 62.5 per 
cent. In four cases, joint function was completely restored. At the present time, the 
average improvement in joint function in the acute cases is 98.5 per cent.; in the chronic 
cases, 88.3 per cent . — Paul Siman, M.D., Iowa City, Iowa. 


Tuberculosis of the Shafts of Long Bones; Clinical and Roentgenological 
Study' with a Report of Eight Cases. C. K. Fetter and J. P. Medehnan. 
Am. Rev. Tuherc., XXXII, 285, 1935. 

Of 4,896 patients admitted to Glen Lake Sanatorium, 275 had bone and joint tubercu- 
losis, with or without pulmonary manifestations. Of this latter number, eight patients 
had tuberculosis of the shafts of the long bones. This type of lesion, therefore, is e.v- 
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tremely rare. The authors believe that tuberculosis of the shafts of long bones is pri- 
marily destructive in the cancellous portion, becoming proliferative when the periosteum 
is approached. In the differential diagnosis of lesions in the shafts of long bones, 
tuberculosis, syphilis, and pyogenic osteomj'^elitis should alwaj's be considered. — 

Clarence A. Ryan, M.D., C.M., Vancouver, B. C., Canada. 


ZuR Behandmjng der Osteomyelitis im Kindesalter (Treatment of Osteomyelitis 

in Childhood). Max Langer. Arch. f. Idin. Chir., CLXXXI, 640, 1935. 

Langer is very careful and conservative in the treatment of osteomj'elitis. If 
nothing is found on the bone, only the soft tissues are incised. If the soft-tissue abscess 
is surrounded by a thick muscle mass, a rubber drain is inserted for from one to two days 
to prevent full closure. Otherwise, the skin edges are approximated b 5 ’^ stitches placed 
at wide distances from each other. If the infected bone lies superficiallj% small incisions, 
one-half of a centimeter in length, are sufficient without the insertion of a drain. If the 
focus is close to the shoulder or hip joint, an extension bandage is applied. If other areas 
are involved, the neighboring joints are immobilized by plaster splints. Langer never 
uses circular plaster bandages. If sequestra have formed, they are surgically removed 
only if they present themselves in the sinus tract. The elimination is left almost en- 
tirely to nature. This method of treatment has been used by the author for the last four 
years and he states that during that time chronic osteomyelitis, with all its sequelae, 
has become a rare disease in his hospital. 

During these four years, forty-two patients with osteomyehtis were admitted to the 
hospital; seven of these patients died in the first week. In twenty-two cases, all of the 
sinuses healed within two years. The roentgenograms did not reveal signs of activity. 
Thirteen patients did not return to the hospital. — Ernst Freund, M.D., Venice, Florida. 


RoNTGENDIAGNOSTIK der ERKaANEWNGEE El DER ZwiSCIiEKWlRBELSCHEIBES (RoCUt- 
genographic Diagnosis of Diseases of the Intervertebral Discs). N. A. Podkamin- 
sky. Arch. f. klin. Chir., CLXXXII, 352, 1935. 

The author reviews the different pathological changes in the intervertebral discs 
with anatomical and roentgcnographic manifestations and discusses them under five 
headings. 

1. Pathology of the cartilaginous plate of the intervertebral disc. The cartilagin- 
ous plate between disc and vertebral body is of great importance under normal condi- 
tions in the growth of bone; under pathological conditions, it becomes of even greater 
significance. The author mentions especially the herniation through the cartilaginous 
plate into the vertebral body, the so called Schniorl nodules. They are frequent, being 
found in 38 per cent, of all cases examined. They can be demonstrated in viro by x-ray 
only if a zone of reactive osteosclerosis has formed around the body. Of interest is the 
differential diagnosis between congenital and traumatic joint bodies. The pre.=cncc of 
other traumatic lesions (fractures of apophyses, ruptures, ligaments, etc.) and the local- 
ization of the lesion may be of help. If cartilaginous bodies arc found in the cervical 
spine, they arc usually due to trauma. If there is good function of the spine, the presence 
of cartilaginous bodies does not indicate dis.ability. 

2. Diseases of the annulus lamellosus. The intervertebral disc jiroper has vessels 
up to the end of the growth period. This shows that a number of infectious diseases 
(sepsis, grippe, typhus, tuberculosis, etc.) m.ay affect the disc throuch the blood .--treani. 
.\fter the age of twenty-five, most of the changes in the inten-ertebral disc are due to 
degeneration resulting from insiifficient nutrition by diffusion. The degenenition of the 
disc may be followed by secondary vascularizMion with fibrosis. Podkaininsky thinks 
that he can demonstrate degeneration and fibrosis of the inten-ertebral dL-c in the nx-nt- 
genogram. The lateral iiortion shows, „n one side or both side-, a homogeneous dark 
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shadow without any signs of spondylarthritis. Those clmngcs can apparently be demon- 
strated only in the lumbar spine. In s\ich cases of fibrosis of the inteiwctcbral disc, the 
lumbar .spine show.s stiffness, and low-back pain is present. In older patients, this x-ray 
symptom is due to the wear and tear on the ti.ssue. In some cases, the fibrosis of the 
disc may be only the first sign of an ossifying process which leads to “discosis spongiosa”, 
as the author calls it. In such cases, the roentgenogram shows at the site of the inter- 
vertebral space spongy bone without alteration of the vertebral bodies. As far as the 
calcification of the intcn'crtebral disc is concerned, Podkaminsky does not agree with 
Bareony and Koppenski, who differentiated two types of calcification : a central one in the 
nucleus pulposus and a peripheral one in the fibrous annulus. He thinks that the dif- 
ferentiation is too schematic. He believes that calcification, discosis petrificans, ma}' 
occur wherever there is degeneration. Inflammatory processes, disturbed calcium 
metabolism, and trauma are jircdtsposing factors. In cases in which degeneration is 
combined with considerable destruction, compression of the disc takes place (discosis 
atrophicans or discitis dcstructiva). Narrowing of the intcn'crtebral space is the roent- 
gcnographic sign. The coiu'crsc, increased intervertebral space (discosis hypertrophi- 
cansl, is present in cases of osteoporosis. 

3 . Diseases of the nucleus pulposus. The nucleus pulposus is usually the first site 
of degeneration and Podkaminsky advances the following thcorj' of spondylarthritis de- 
formans. Due to a disturbance in the function of the S3'novinl enz^'mes present in the 
nucleus pulposus, colloids become precipitated. The l3'mph sinuses become more or less 
extensivcl3’ occluded; the nutrition of the fibrous ring is impaired, causing its degenera- 
tion and loss of clasticlt3'. The changes in the bone are secondar3' and reactive. 

4 . Paradiscosis. Besides homogeneous ossification of the inteivertebral disc, 
ossification of the lateral portion ma3' take place in the form of a half moon, the con- 
vcxit3' turned outside. The lateral margin consists of a layer of perichondrium which be- 
comes displaced b3’ pressure. Instead of talking of bridges, Podkaminsky suggests the 
term “pcridiscosis semilunaris”. These changes arc found mostl3' between the fourth 
and fifth lumbar vertebrae. 

5 . Discoligamentosis. In some diseases of the intervertebral disc, the surrounding 
ligaments also participate. Podkaminsk3' suggests the term “discoligamentosis”, which 
may be either petrificans or ossificans. He thinks that with the progress of our knowl- 
edge his classification will have to be enlarged, but at present he considers it as the most 
complete . — Ernst Freund, M.D., Venice, Florida. 


Serusi Calcium, Inorganic Phosphorus and Phosphatase Activity in Hyper- 
parathyroidism, Paget’s Disease, Multiple Mtoloma and Neoplastic Dis- 
SEASE op the Bones. Alexander B. Gutman, T. Llo3'd T3'son, and Ethel B. Gut- 
man. Arch. Int. Med., LVII, 379 , Feb. 1936 . 

The calcium and inorganic-phosphoiHS content of the serum and the serum-phos- 
phatase activity were determined in four cases of h3'perparathyroidism, seventy-six cases 
of Paget’s disease, six cases of multiple myeloma, and fort3'-five cases of neoplastic disease 
of the bones. The relevant data from the literature were summarized. 

In classic cases of hyperparath3'roidism, there is h3'perca]caemia, h3'pophosphatae- 
mia, and increased blood-phosphatase activlt3'. A similar state of affairs was encoun- 
tered only in an occasional case of carcinoma with advanced skeletal metastases. Al- 
though studies of the blood may be of great value in eonfirming or excluding the diaposis 
of hyperparathyroidism, the interpretation of their significance without careful considera- 
tion of the clinical and roentgenographic aspects of the case may lead to grave error. 

In Paget’s disease, the calcium and inorganic phosphorus of the serum may remain 
within normal limits in spite of extensive skeletal changes. An increase in blood-phos- 
phatase activity, however, is demonstrable in almost all cases of polyostotic Paget s 
disease and remains remarkably constant for y'ears. It is probably a result rather than 
a cause of the disease. 
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Hypercalcaemia may occasionally be present in cases of multiple myeloma. The 
inorganic phosphorus of the serum is within normal limits except when renal insufficiency 
.causes retention of phosphates. The serum-phosphatase activity is usually essentially 
normal. The presence of hyperproteinaemia may be of value in the diagnosis of multiple 
myeloma. 

The occasional occurrence of hypercalcaemia in cases of extensive osteolytic metas- 
tases in the bones may lead to confusion with hyperparathyroidism or multiple myeloma. 
Similarly, the increased serum-phosphatase activity, observed particularly in association 
with diffuse osteoplastic metastases in the bones, may be confused with that found in 
cases of Paget’s disease . — Clark TP. Heath, M.D., Boston, Massachusetts. 


Zdr Frage der Spondylolysis. F. Reischauer. Beilr. z. klin. Chir., CLXII, 64, 1935. 

The investigations carried on by Schmorl and his pupils have given further support 
to the theory that spondylolysis is a congenital anomaly; as a result, Meyer-Burgdorff’s 
conception of spondylolysis as an acquired lesion has lost considerable ground. Meyer- 
Burgdorff is also against the purely traumatic origin of spondylolysis, but he states that 
there are in the lordotic lumbar spine areas of anatomical variations in the intra-articular 
portion. 

If one considers the question of spondylolysis from a clinical standpoint, two facts 
have to be mentioned which do not endorse the theory that congenital anomaly is the 
sole cause of spondylolysis. Bilateral separation is always present in cases of spon- 
dylolisthesis and it is also prevalent in cases of simple spondylolysis; whereas in the em- 
bryo and in infants the separation is almost always unilateral. This is not surprising 
because embryologically the lysis docs not represent simply a maldiffercntiation or re- 
tarded development, but is the anomaly of an anomaly (two bony nuclei in the lateral 
portion of the neural arch, instead of the normal one, and lack of fusion of the bony 
nuclei). 

The second point is the frequency of spondylolj'sis. If the cause of the separate 
neural arch were purely congenital, one would have to expect that this condition could be 
demonstrated roentgenographically throughout life. The frequency of spondjdolysis 
has to remain the same in different age groups; there can be a decline with the years only 
if secondary union should take place. In studying Schmorl’s material, Junghanns found 
that spondylolysis was present in from 1 to 2 per cent, of the cases, and that males and 
females were almost equally affected. In a selected group of compensation cases, in 
which male patients predominated, Meycr-Burgdorff found the occurrence of separate 
neural arch to be very frequent, and this anomaly was present in 20 per cent, of the pa- 
tients with injuries of the vertebral spine. Warner found this defect in 12 per cent, of 
the cases. From these figures alone, it would appear that there is much evidence in 
support of the theory of the acquired origin of spondylolysis. The typical localization 
of the separation in the interarticular portion cannot be taken as proof of the congenital 
origin because, in people doing hard manual labor, this portion is under greater stre.=s 
than all other parts of the spine. If one compares the forces acting upon the posterior 
arch with its strength, the disproportion Ijccomcs manifest, e.spcciidly in hard-working 
people like miners who work in the forward flexed position. 

Two thousand kidney plates were studied, one-half of which were of ca.se.s in which 
the patients were under forty years of age. In this group, no case of separate neural arch 
was found ; in the other 50 per cent., five cases of separation of the third and fourth lumbar 
vertebrae were found. (The fifth lumbar vcrtebni was not taken into coii'^ideration 
because of the flat plates.) The positive cases were all found in men doing hard nuimial 
labor. 

Reischauer believes that these separations arc due to an insidious j)roce^s of Isine 
transformation similar to Deutschliinder’s metatarsal fiactun-s and other instances of 
IajoscFs zones of bone transformation. The congenital origin of some ra'^es cannot be 
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denied, but the higher frequency of the occurrence of the anomalj’^ in older people, espe- 
cialb^ in the liard-working class, favors the theory that spondylolysis is an acquired lesion.— 

Ernst Freund, M.D., Fcnfce, Florida.. 


Ostko-Artiiritis of tiir I-Iir-JoiNT. T. P. McMurray. British J, Surg., XXII, 716, 

1935. 

Such great ingenuity has been shown in the classification of ostco-arthi-itis of the 
hip joint that, in many of the classifications, it is almost impossible to recognize what is 
after all a veiy common condition. The classification gencrallj' accepted is the simplest 
of all, the infective or toxic t 3 q)e, and the traumatic t 3 'pe. 

In a stud 3 '' of cight 3 ’’-nine cases, the author reports that the average age of onset for 
the bilatez’al cases was fift 3 ’’-thrce 3 '’oars; in the unilateral group, it was thirt 3 ’'-four 3 ’^ears. 
A large proportion of the unilateral cases were preceded b 3 ’' injur 3 ’' to the hip. 

The roentgenographic appearance is usualb’’ t 3 ^pical, with a loss of joint space, 
atrQph 3 ’’ of the bones, and a rim of ostcoph 3 qic outgrowths bung around the articular 
margins of the acetabulum. In unilateial cases, there is usualb’’ some distinct alteration 
in the shape of the head of the femur, while in the bilateral cases the head remains normal 
in shape. 

In toxic or infective arthritis there is the pi'oblem of generalized infection, while in 
arthritis of one hip, whether thei'e be an infectious process present or not, it is probable 
that trauma or an alteration in the joint mechanism was the exciting cause, and the fear 
of spread of the condition is not present to the same extent. 

The different methods of treatment are considered in detail and the author comes to 
the following conclusions; Manipulation may produce a relief of s 3 ’'mptoms and increase 
movement temporarily. Arthroplasty is the ideal operation, but at present our methods 
and techniques fail to secure any real benefit for the patient and the operation is a failure. 
Arthrodesis removes the pain and dcformit 3 ’' and greatly increases the stabilit 3 '^ of the 
joint, but it is a very extensive procedure and if unsuccessful results in a great increase of 
strain on the lumbar spine and sacro-iliac region. The bifurcation operation of Lorenz is 
simple, of short duration, and, if performed correctb', leads to relief of pain and deformity 
with no loss of stability and does not cause strain on the lumbar regions . — Paid Smart, 

M.D., loioa City, Iowa. 


The History of Plaster-of-Paris in the Treatment of Fractures. J. K. Monro. 

British J. Svrg., XXIII, 257, 1935. 

At least 4,000 years ago, starch was being used in linen to give a stiffening effect for 
splinting. 

Three phases in the use of plaster are recognized. Cheselden (1688-1752) and 
Larrey (about 1798) concentrated their attention on the bone. Later Seutin (1834) and 
Lucas-Championniere gave prior consideration to the soft parts. Movements of joints 
and massage were emphasized and light, portable starch apparatus was used. It re- 
mained for Krause and Bolder to point out that efficient splinting of the fracture would 
allow the limb to be kept constantly in use. 

Matthysen in 1852 first described the use of powdered plaster-of-Paris in treating 
fractures. When the time came for the removal of the bandage, this was done by wet- 
ting the plaster and unwinding the bandage . — Ernest M. Daland, M.D., Boston, Massa- 
chusetts. 

A Further Note on the Development of Cysts in Connection with the Seaiilunar 

Cartilages of the Knee-Joint. Robert Ollerenshaw. British J . Surg., XXIII, 

277 1935. 

Twenty cysts in the semilunar cartilages of the knee joint are reported, eighteen in 
the external cartilage and two in the internal cartilage. 
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Cartilage cj'sts may arise from the free border of the semilunar cartilage and project 
into the joint, producing locking symptoms and followed by effusion into the joint. 

The writer believes that the smaller cysts are lined with endothelium . — Ernest M. 
Daland, M.D., Boston, Massachusetts. 


Spondylitis Ankylopoeietica (Spondylitis Ossificans Ligamentosa). F. Campbell 

Golding. British J. Sitrg., XXIII, 484, Jan. 1936. 

Rigidity of the spine from this condition may appear in any part, but the Marie- 
StiTimpell type in the lumbar spine and the Bechterew type in the upper dorsal spine are 
the forms about which most has been written. 

Infection is commonly believed to be the cause of the condition, although proof is 
lacking. Occupation, trauma, or strain do not appear to play a part. Males are most 
commonly affected, and the average age is the early thirties. The writer believes that 
the lesions occur first in the sacro-iliac joints; the smaller joints of the spine are then in- 
volved, with secondary involvement of the vertebral bodies and the ligaments. There is 
extensive connective-tissue formation with final ossification of the articular surfaces. 

The writer, a roentgenologist, has collected the roentgenograms of ninety-one pa- 
tients suffering from spondylitis ankylopoeietica. In every case, the sacro-iliac joints 
were involved, while in thirty-three cases, the sacro-iliac joints were involved, but the 
spine was unaffected. The symptoms in these latter patients were the same as the early 
symptoms in the more advanced group. 

All patients gave a history of muscular and joint pains long before the onset of spinal 
rigidity. The author believes that the condition should be recognized earlier, that the 
sacro-iliac joints are the earliest clues to the diagnosis and to the degree of severity of the 
disease. 

In some patients, the lesions bum themselves out and cease to give symptoms. 
Other patients get periods of relief from no treatment. Very little is said about the ac- 
tive treatment, but this omission is excusable because the article has been based on the 
roentgenographic study of the condition . — Ernest M. Daland, M.D., Boston, Massa- 
chusetts. 


FunTHEn Observations on the Disturbance op Metabolism Caused by Injury, 
With Particular Reference to the Dietary Requirements of Fracture 
Cases. David P. Cuthbertson. British J. Surg., XXIII, 505, Jan. 1936. 

The writer has previously called attention to the marked loss of body nitrogen, 
sulphur, and phosphorus in the urine of patients who have had severe traumatic injuries. 
The present paper deals with experimental work to prevent this loss. 

In patients suffering from fractures of the long bones, it was found that the ingestion 
of a diet rich in protein and high in caloric value modified the usual loss of protein in the 
form of nitrogen. There was, however, no effect at the height of the catabolic process, 
occurring on from the sixth to the tenth day. Massage, manipulation, and the addition 
of meat extractives or the use of diets high in caloric value but with average protein had 
no effect on the usual loss . — Ernest M. Daland, M.D., Boston, Massachusetts. 


Isolated Dislocation op the Base of the Fifth Metacarpal. Xorman Roberts and 

C. Thurstan Holland. British J. Surg., XXIII, 567, Jan. 1936. 

Pour cases of isolated dislocation of the fifth metacarpal are recorded. But one 
other case has been reported previously. All were of traumatic origin. There were two 
tjpes of displacement, — an'extrcme degree of outward displacement and a le.s.s extreme 
inward and forward displacement. Displacements of the latter tj-pe nray be rcduceii 
easily, but continuous traction for four to six weeks is required to maintain the position. 
V'hen the metacarp.al is displaced outward across the palm, open operation may be 
necessary . — Ernest ^f. Daland, M.D., Boston, Massachusetts. 


VOL. XVIII. NO. 2. APRIL 1930 



554 


CURRENT LITERATURE 


Tnu Pathology and Treatmhnt of Joint Stoain. Leo J. Miltner, C. H. Hu, and 

H. C. Fang. Chinese Med J., XLIX, 521, 1935. 

Tile autliors liavo covered the subject of sprain rather carefully and have done con- 
siderable research ivork. They define joint sprain as a disturbance of a joint due to 
trauma, with the involvement of the ligaments and surrounding tendons, without frac- 
ture or dislocation. Tiic 3 ’ describe two t^'pes, — mild and severe. 

The mild type involves only the ligament, while the severe tj’pc involves cartilage 
and periosteum as well. 

Their rcseareh work was done with rabbits, in which disturbances of the knee joints 
were produecd. 

In the mild tj'pc of sprain, Ihcj'^ observed increase in amount and elasticity of the 
sjmovial fluid, hemorrhage into the loose periarticular fluid, early proliferation of fibro- 
blasts, and fibrosis. Tlie severe t 3 'pc showed also a disturbance of the articular cartilage 
with resulting arthritis. 

The treatment advocated by the authors consists of (1) complete immobilization 
by cast; (2) removal of cast for physiotherapy, including heat, massage, and active and 
passive motion. Wien the pain and swelling subside, gradual weight-bearing is per- 
mitted . — Carl Ruhlin, M.D., Iowa City, loiva. 

Die isolibhte Syphilis dhr Kniescheibe (Isolated S 3 'philis of the Patella). H. R. 

Paas. Deutsehc Ztschr. f. Chir., CCXLIV, 452, 1935. 

The literature of the Inst twcnt 3 ’ 3 ’-cars contains onl 3 ' four cases of this rare condition. 

The author reports the case of a female, twcnt 3 Miine 3 ’cars old, with a positive Was- 
sermann, who had never been treated. In the spring of 1931, pain was noted over the 
anterior surface of the patella; there was no histor 3 " of trauma. Swelling of the knee 
joint and weakness of the knee were evident. The S 3 TOptoms subsided and recuri-ed 
several times. 

In December 1932, the patient was admitted to the hospital. There were no general 
luetic signs. Swelling, redness, and e.vquisite tenderness were noted over the left patella. 
Inflammatory capsular changes around the patella were also observed. The roent- 
gcnographic e-vamination was negative. Si.\' months later, there was definite apposition 
of the periosteal bone with sharpL’’ outlined osteoph 3 dcs. Under antiluetic treatment, 
the condition improved in a very short time. 

From his observations in this case and the reports in the literature, Paas gives the 
following description of the clinical picture of lues of the patella. The involvement of 
the peripatellar soft tissues and the anterior portion of the joint capsule is pathognomonic. 
The other parts of the joint are Only rarely involved. The onset is insidious; the coui-se, 
chronic. The clinical diagnosis is not difficult if the possibility of luetic infection is con- 
sidered at all. Of differential diagnostic importance is the fact that the subchondral re- 
gion remains free. The I’oentgenogram shows the characteristic periosteal reaction. 
Atrophy is practicall 3 " absent . — Ernst Freund, M.D., Venice, Florida. 

The Etiology of Chronic Arthritis. Chester S. Keefer. New England Med. J., 

CCXIII, 644, 1935. 

The author classifies arthritis as follows: degenerative arthritis, commonly called 
osteo-arthritis or liypertrophic arthritis; and rheumatoid arthritis, commonly called 
infectious or atrophic arthritis. 

Although the actual etiology of the arthritides is unknown, the author offers the 
following as the most likely theories. 

Degenerative arthritis is due to injuries, excessive wear and tear, or trauma to the 
articular surfaces. There are three possible theories in regard to the etiology of rheuma- 
toid arthritis. 

I . The Unitarian theory in which both the rheumatoid and degenerative types arc 
thought to be due to the same etiological agent or groups of agents. The factors which 
determine the t3T3e of arthritis are trauma, focal infections, menopause changes, an 
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habits of the patients. This is thought to be true by many authorities, as there are so 
many mixed t 3 T>es of arthritis pathologically. 

2. Infectious theory. This is thought possible because of the inflammatorj- 
symptoms and the fact that there are often found positive agglutination and precipita- 
tion reactions to hemolj^tic streptococci. This theory has also three possibilities within 
itself; (a) metastasis from a focal infection; (b) toxins absorbed from a focus of infection; 
(c) reactions of bacteria or their end products on some sensitized tissue. 

3. The eclectic theory in which there is considered an imbalance of the nervous, 
gastro-intestinal, and peripheral nervous systems. Gastro-intestinal disorders are com- 
monty found with a decreased acidity, but the author does not feel that there is any 
definitely convincing etiological background connected with it. Very seldom does one 
find vascular changes in a synovium in the joints. There is rarelj' any connection be- 
tween Eaj’naud’s disease or scleroderma and rheumatoid arthritis. The author does not 
believe that there are any results obtained by sympathectomy. 

In conclusion, the writer states that, although there are no definite etiological facts, 
there will be a better understanding of the etiology as soon as there is a better under- 
standing of the typing of the disease. — D. M. Fitiks, M.D., Iowa City, Iowa. 

The Impoutance of Thunk Muscles as Evidenced bv Pool Work. C. L. Lowman. 

Physiotherapy Rev., XV, 123, 1935. 

The author stresses the value of the pool in the discovery of muscle weakness about 
the trunk, which cannot adequatel 3 ’^ be determined on the bed or examining table. Five 
reasons why the pool is of value are discussed : 

1. It promotes the use of trunk muscles even while they are in a somewhat painful 
condition and influences the drainage of the cord where oedema might still be present. 

2. It prevents disuse atrophy. 

3. It allows a more adequate examination of the trunk in all planes. 

4. It permits earlj' movement of the trunk without danger. 

5. It makes possible the early recognition of trunk weakness which aids in the 
prevention of spinal deformity. 

While the patient is in the pool the special areas to be examined are the neck, thorax, 
abdomen, pelvis, and lower back. A number of muscles that are weakened arc listed 
with their specific functions and the deformity which will result if they are neglected. 
The necessity of a careful check-up every six months over a period of three j’ears is 
stressed. Also, one should not congratulate himself on a mild case until the patient has 
been tested in the pool for mild back weakness, 5 per cent, of which will result in de- 
formitjL — Carl Ruhlin, M.D., Iowa City, Iowa. 


Les lesions traumatiques des ligaments croises DU GENOD (Traumatic Lesions of 
the Crucial Ligaments of the Knee). Leemans. Presse Mid., XLIII, 1409, 1935. 
The author believes that the unique function of the crucial ligaments is the preven- 
tion of excessive anteroposterior motion of the tibia on the femur. He considers De 
Rocher’s “signe de tiroir" as characteristic but not pathognomonic of rupture of the 
emcial ligaments. He states that of fourteen cases reported liy himself and others the 
sign was present in eleven and absent in three. He notes, however, that the sign may oc- 
c.asionally bo present in the absence of a rupture of the crucial ligament and he attributes 
this to stretching of the ligament. On the other hand, he admits that nipturc of the 
ligament m.ay occur in the absence of the sign. He disagrees with the opinion expre.=.^cd 
by others that the “signe de tiroir” occurs onl.v when injuries to the crucial ligaments are 
associated with rupture of the lateral ligament. In support of this belief, he states tliat 
he has seen the sign in cases where the Lateral ligament has been absolutely intact. On 
the other hand, he has not seen the sign in those cases in which unsatisfactory suture of 
the lateral ligament and abnormal lateral mobilitj- have been noted after using the inebion 
of Tavernier. — Henry Milch, M.D., New York, X. T. 
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OSTEOCIIONDIUTE IHSSfiOUANTK WK LA IIANCIIH (urALADIE DK KORNIO). (OsteOChondritis 

Dissecans of the Hip.) Albert Mouclict. Presse MM., XLIII, 1483, 1935. 

Tlic author take.s advantage of tlio opportunity presented by a case report to discuss 
ostcocliondritis dissecans of tlic hip. He notes that tiic condition is at best rather un- 
usual, that it is a disease of young adult life, and that it is characterized as follows; 
clinically, thci'c is })ain, a limp, or stilTnc.ss in the hip with limitation of motion, especially 
abduction and internal rotation in the liip; rocntgenographicall}', the characteristic find- 
ing is that of a sequestrum at the ujiper pole of the head of the fcmui-, close to the insertion 
of the round ligament. The condition is to be dilTcrcntiated from that seen in the super- 
numerary ossicles about the cotyloid foramen. It is also to be differentiated from osteo- 
chondritis of the hip, Legg-Calve disease, which is found onlj^ in young children. 

No definite etiology lias been described for the condition. Among the causes ivliich 
have been suggested arc: a single trauma, repeated minimal trauma, antecedent deforma- 
tions of tlie head of the femur, tuberculosis, syphilis, and constitutional dyscrasias. The 
author expresses the opinion that gonorrhoea might occasionally be considered responsi- 
ble. 

Operation in the early stage may disclose nothing more than an area of softened 
cartilage. In tlic later stage, a true sequestrum ivill be found to have separated from the 
head of the femur. As in the knee joint, the treatment is operative and consists in 
removal of the joint mouse in order to prevent the development of a disabling arthritis of 
the liip. — Henry Milch, M.D., Neio York, Ah Y. 


Du TRAiTEMENT DEs osTEOJtES (Treatment of Osteomata). J. S. Phelip and Dillensger. 

Presse M6(l, XLIII, 1499, 1935. 

The authors e.xpross the opinion that osteomata are benign tumors of slow evolution, 
local growth, and traumatic origin, which cause local functional trouble. They consider 
that the trauma ma}* be cither single or repeated and that the direct result of this trauma 
is the formation of a hematoma which docs not disappear, but which undergoes a gradual 
connective-tissue transformation. They are of the opinion that the transfoimation oc- 
curs in tln-ee stages which may be recognized roentgenograph ically. In the first stage, 
there is a large tumefaction and the roentgenogram is negative. This is the period of 
hemorrhage. In the second stage, the large tumefaction is present, but the roentgeno- 
gram shows signs of only a small calcium-containing neoplasm. In the third stage, the 
calcium-bearing area is practically of the same extent as the clinical tumor. The third 
stage represents the end stage in the dcA'clopment, while the two earlier stages represent 
the condition in the process of evolution. In these two earlier stages, operative interven- 
tion is contra-indicated, as well as massage or any other form of manipulative treatment. 
X-iay therapy alone should be employed during the first two stages and should consist of 
about ten to twelve radiations in a period of six to eight weeks. I^^len the roentgeno- 
gram shows that the third stage has been reached, operation may be undertaken. By 
means of a gouge, the tumoi' should be excised completelj'^ and a portion of the normal 
bone should be removed. Thereafter, a short period of x-ray therapy is desirable.— 

Henry Milch, M.D., New York, N. Y. 


La E13ACTION DE FIXATION DANS LA TTJBBRCULOSE OSTEO-ARTICIJLAIRB ATI MOYEN DE 
l' ANTIGONE DE Besredka (Compliment Fixation in Osteo-Articular Tuberculosis by 
Besredka’s Antigen). Kurt Meyer and Mmc. Froyez-Roederer. Presse MM., 
XLIII, 2120, 1935. 

The complement fixation by means of Besredka's antigen has been shown to be posi- 
tive in 90 per cent, of the cases of pulmonary tuberculosis. Mozer and Fried found it 
to be positive in only 70 per cent, of the cases of progressive articular tuberculosis and 
in only 36 per cent, of the cases of regressive tuberculous arthritis. 

In their series of cases the authors employed a new egg antigen prepared by 1 ro . 
Besredka. The work was carried on in two hospitals, — one for ambulant patients an 
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one for bed-ridden patients. With but slight modification, the technique was that em- 
ployed by Besredka and described by Rubinstein. Three hundred and twenty-two re- 
actions were studied. Of these, 124 were in patients with tuberculous lesions; fiftj^-two 
were in patients considered cured; and 146 were in non-tuberculosis patients used as con- 
trols. The authors divide the knoum tuberculous patients into age groups as follows: 
(1) up to six years of age ; (2) between six and sixteen; (3) over sixteen. In general, they 
have found that the reactions tend toward a higher percentage of positives in the older 
age group than in the younger age group. In the older age group, the percentage of 
positives ran as high as 88, while in the total group of 124 individuals, the average was 
only 76.6 per cent, positive. In the non-tuberculous group of 146 patients, positive 
reactions were obtained in six or 4.1 per cent. 

It appears that the test is more certainly positive in Pott’s disease of the spine and in 
tuberculosis of the hip than in other types of osteo-articular disease. The authors are of 
the opinion that, in the presence of a positive reaction, they can state with certainty that 
there is an active process present. However, the negative reaction would be of value in 
excluding the presence of tuberculosis only in patients over the age of sixteen. In view 
of the fact that the percentage of positive results apparently diminishes with the duration 
of the cure, even in adults, the authors believe that the test may have some prognostic 
significance. This, however, is being studied further. — Henry Milch, M.D., New York, 
N. Y. 


La sialadie de Volkmann. Retraction ischemique des muscles flbchisseurs des 
D oiGTS. Pathogenib. Traitement. (Volkmann’s Contracture. Pathology and 
Treatment). Raphael Massart. Rev. d’Orthop., XXII, 385, Sept. 1935. 

In this article, written at the request of the Socicte PranQaise d’Orthopedie, a com- 
prehensive review of the present-da 3 ' knowledge of Volkmann’s contracture is recorded. 
It is pointed out that the condition is an evolutionarj' disease, starting with a necrotic 
muscular lesion and resulting in localized ischaemia and fibrosis which lead to vasomotor 
troubles and all the picture of Volkmann’s contracture. There are three main causative 
factors; bone injury, too tight apparatus, and hemorrhage into tissue. Trauma of reduc- 
tion ma 3 ^ at times be the initial insult. Though the condition ma 3 ' occur in the absence 
of splinting, it is wrong to negleet this factor. In the acute form, with the vasomotor dis- 
turbances and nerve ischaemia, vascular troubles are of the first order. Injur 3 ' to the 
blood vessels, not a hematoma, causes the absent radial pulse and the cold anaesthetic 
hand. The signs come on during the first hours and the damage occurs earl 3 ', not late. 
Earl 3 ' and liberal operation is indicated. There is a chronic form in which the character- 
istic signs develop late, after a few weeks or months. The ischaemia and paral 3 'sis 
cvcntuall 3 ' develop with fibrosis of the muscles and adjoining tissues. If taken in time ' 
something can be done for this group of patients, — symijathectomy and cutting of the 
arteries. If instituted too late, the above treatment does not suffice. The reaction is 
not reversible. Then there remain only the reconstructive procedures of the orthopaedic 
surgeon. — Stephen G. Jones, M.D., Boston, Massachusetts. 


End Results or Leg Lengthenlng. G. Bruce Stephenson and Herbert A. Durham 

Southern Mat. ./., XXVIII, 818, Sept. 1935. 

This report is based on seventeen cases. In two case.s, lengthening of the femur 
was done, and in fifteen eases, lengthening of the tibia and fibula was carried out In 
each case, the shortening was the result of poliom 3 -elitis. Xonc of the patients was 
under twelve 3 ’enrs of age. 

The technique and the apparatus are described in detail. IVith the t^-pe of an- 
panitus used, frequent roentgenogmms are not nccessan-; thus the danger of delawd 
union IS avoided. The time u'quired for lengthening is fifteen to twentv-five dav= ‘tIic 
lengthening apparatus is left on for from four to five weeks. A cast is then .annlied 
followed b\- the use of a walking c.alijxr. ’ 

In each case solid union was obtained in six to eight months. Tlie minimum til.Lal 
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leiiKthcning was one aiul thrce-fourtl)S incJies; tlic maximum, two and three-fourths 
inches. One femur was lengthened two and three-fourths inches; the other, three and 
one-fourth inches.-— Fred G. Hodgson, M.D., Atlanla, Georgia. 

Synovectomy of the Knee Joint in Ciiuonic Akthritis. Solomon D. David. South- 

mi Med. J., XXVIII, 8G7, Oct. 1935. 

The author reports ten cases in which eleven sjmovectomics were performed. The 
results wcie as follows; excellent, in nine cases; fair, in one case; and failure with ankylo- 
sis, in one case. The patients were carefully .selected and the end results seem to justify 
the operation. Conservative methods should always be tried first, but they should not 
be persisted in too long. — Fred G. Hodgson, M.D., Atlanta, Georgia. 

Open Reduction for Fractures and Dislocations: Indications and Methods. 

Howard R. Mahorner. Southern Med. J., XXVIII, 993, Nov, 1935. 

Open reduction is the method of election in cases of fracture of the patella or of the 
olecranon with wide separation of the fragments, depressed fractures of the skull, and 
fracture of the neck of the femur in the aged. In the latter type, fi.vation is obtained by 
wood screws. 

Open operation is also indicated in cases of fracture or dislocation which cannot be 
satisfactorily reduced b}’ other methods, as well as in cases of malunion and non-union. 
One-fourth of the cases requiring open reduction are due to fault}’’ initial treatment. 
The Lane technique diminishes the incidence of infection. Prolonged immobilization 
gives better end results than the early removal of splints and the use of phj^siotherapy, 
except in fractures into the joints and in cldcrl}’- people. — F. G. Hodgson, M.D., Atlanta, 
Georgia. 

Well Leg Traction as an Aid in the Correction of Some Stereotyped Orthopedic 

Defoilmities. j. Warren Wiitc. Southern Med. J., XXIX, 45, Jan. 1936. 

Besides the employment of this apparatus in fresh fractures the author has found 
other uses. 

After a hip fusion it is of value in maintaining abduction; only minimal traction is 
applied. The apparatus also aids in correcting lateral curvature of the spine by main- 
taining a tilted position of the pelvis. It is also used to correct adducted hips which can- 
not be corrected following manipulations or osteotomies, in spite of extensive myotomies 
and capsulotomics. It is of particular value in cases of poliomyelitis with bilateral hip 
flexion ; however, care should bo taken not to dislocate the adducted hip. This apparatus 
is also of great aid in cases of acute suppurative arthritis, especially in desperately ill pa- 
tient's and as an immediate postoperative dressing of an arthroplasty of the hip. 

In many cases of pathological dislocation of the hip reduction will take place spon- 
taneously — that is, without manipulation — when this apparatus is used. It also permits 
contracted scars to be stretched. This apparatus ma}'^ be used in reverse that is, to 
cause pi’cssure instead of traction — ^and may be emploj’ed to insure good approximation 
after resection of the knee. Too much pressure should not be used, as it has been found 
by Key to be harmful. 

The disadvantages of this apparatus are also mentioned.— Fred G. Hodgson, M.D., 
Atlanta, Georgia. 
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The Role of Physical Therapy in Orthopaedic Surgery * 

BY FREDERICK J. GAENSLEN, M.D., MILWAUKEE, WISCONSIN 

Physical therapy, the oldest form of treatment of the sick and in- 
jured, should need no one to champion its cause; nor would this be neces- 
sary had not unwarranted claims for agents as yet little understood 
brought disfavor upon the subject as a whole. Well-informed physicians 
know that heat, massage, water, and exercise are still the mainstays of 
physical therapy and that the mysterious and high-priced devices for the 
administration of some of the newer agents are still largely in the experi- 
mental stage, are of limited usefulness, and are often greatly overrated. 
Partial truths have been magnified both by cultists, endeavoring to build 
up a system of the cure-all type, and by members of the profession, guilty 
of unwarranted optimism. Small wonder that the better element in the 
profession has shown a tendency to refrain even from the legitimate use of 
the newer agents, in order to avoid the suspicion attached to those em- 
ploying these methods promiscuously and without proper attempt at 
evaluation. 

Since the work of the orthopaedic surgeon deals very largely with the 
function of the locomotor apparatus, and since phj’-sical therapj'^ ministers 
to a large proportion of patients with dysfunction of the locomotor ap- 
paratus, there is perhaps a closer relationship between physical therapy 
and orthopaedic surgerj’- than between ph3’’sical therapj'- and anj' other 
specialty. It therefore behooves us as a group to recognize not onlj- the 
virtues but also the limitations of phj^sical therapj-', in order that this im- 
portant branch of therapj- maj-- be included in our program of treatment 
when indicated, and also that the j'ounger men coming under our influence 
maj- be given an opportunitj- to form their own opinions from observation 
of the use of these measures in impartial hands rather than from the sales 
talks of manufacturers’ agents. 

* Presented .at the .\nnual MoctinR of the American Ortho, naedic Association, .Mil- 
wuikee, Wisconsin, May 19, 19SG. 
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The older and simider forms of pJiysical therapy have been found 
useful from time immemorial. In this group belong rest, heat, light, 
massage, and exercise. Until recently some of these agents were em- 
ployed largely on an empiric basis, but as our knowledge increased sound 
scientific principles were found to underlie their use. The difficulty with 
some of the newer agents is that not enough clinical evidence is available 
to justify them, even on an empiric basis. Our attitude toward this type 
may well be one of benevolent neutrality, at least until clinical evidence in 
sufficient volume from well-qualified, unprejudiced investigators is avail- 
able, even although science may be slow in providing logical explanations. 

It will be of interest to consider the various agents and to determine to 
what extent thej’' are based on sound principles. 

BEST 

The need of rest to the injured part in the case of a fracture is 
self-evident to allow the repair process to go on without interrup- 
tion. The initial process of repair may be visualized as an attempt 
on the part of newly formed connectiA’-e tissue and the accompanying 
vessels to bridge the gap betAveen the fragments. If these attempts are 
constantly aborted, repair cannot take place. In the acute inflammatory 
process, rest is necessary to avoid dissemination of the invading organisms 
along fascial planes and tendon sheaths, with a breaking doAAm of nature's 
barriers of defense and the exhaustion of efforts at repair. The frequent 
occurrence of non-union, due to insufficient fixation, and the spreading of 
an infection, as a result of injudicious use, may serve as clinical evidence 
of the value of rest in the conditions named. In infantile paralysis and in 
peripheral-nei’Am injury, the use of rest, with the inAmlved muscles in the 
position of relaxation, is axiomatic. In these and manj'- other conditions, 
rest is an indispensable part of the recoAmry program. 

HEAT 

It is generally accepted that heat causes relaxation of tissues, relief 
of muscle spasm, increased blood supply, and, consequently, improved 
nutrition. Goldschmidt and Light, in studying the effects of local heat 
on blood chemistry, found that the venous blood returning from the 
heated part showed diminished oxygen content, Avhile the carbon-dioxide 
and lactic-acid content was increased. In other Avords, warmed tissues 
withdraw and use oxygen in greater amount, Avhile waste products and 
presumably toxic material, if present, are eliminated more efficiently. 
That adequate blood supply favors defense against infection and promotes 
repair and growth of tissues is proved by abundant clinical observation. 

In this connection, the work of BroAvn and Roth on the physiological 
changes in blood, due to exercise and variations in environmental tempera- 
ture, is interesting and enliglitening. They found that normally the 
oxygen saturation of venous blood is 70 per cent. During exposure to 
cold, the number of open capillaries is decreased, the rate of flow is dimin- 
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ished, and the metabolism of the tissue is inhibited. The rate of exchange 
between the blood in the capillaries and the tissues is decreased, as evi- 
denced by the fact that the blood entering the veins contains 75 to 80 
per cent, of the saturated value. After local application of heat, the num- 
ber of open capillaries is increased, the rate of flow and tissue metabolism 
is accelerated, and the rate of exchange between the blood and tissues rises 
to its optimum. As a result, the blood entering the veins contains only 
from 60 to 65 per cent, of its saturated value of oxygen. 

MASSAGE 

Massage as a therapeutic measure is universally accepted and widely 
employed. In treating recent injuries, following the teaching of Cham- 
pionniere, Mennell, and others, massage should be very light and rhythmic. 
If so administered, it is helpful in relieving pain and in relaxing muscle 
spasm, as well as spasm of vessel walls. As a consequence of this relaxa- 
tion, there is a markedly increased flow of blood and lymph, with a result- 
ing increase in local metabolic activity, conducive to tissue repair. Tliis 
stimulating effect on the circulation is commonly regarded as a reflex 
effect, proof of which may be seen in the moving-picture film prepared 
by Clark and Swenson, which shows the capillary circulation in the 
rabbit’s ear. Gentle stroking of the ear was followed by marked widening 
of the capillaries and a tremendously increased rate of flow. As the 
stroking was so light that mechanical emptying of the veins could be ex- 
cluded, the reflex nature of the stimulation seems apparent. In the later 
stages of fractures, sprains, and other injuries in wliich persisting oedema 
obstructs venous return, deep massage, always in the direction of the 
venous flow, is indicated for the removal of exudate and waste products. 
As the veins are emptied by pressure, there is a rapid refilling from the 
capillary and arterial side, resulting in definite improvement of local 
nutrition. Preliminary heating or heating during the period of massage 
is of added value, as is also elevation of the part in order to secure the 
benefit of gravity in emptjnng engorged vessels. 

EXERCISE 

Active exercise is perhaps the most valuable of all forms of physical 
therapy, because it calls into plaj-^ the entire neuromuscular apparatus. 
This apparatus consists of three distinct parts; 

1. The upper and lower motor neurones and the contracting muscle 
cell; 

2. The inhibitory mechanism providing for finely graduated, precise 
movement ; 

3. The mechanism insuring relaxation of antagonistic muscle.-. 
Thus the voluntary effort involves function of the entire complicated 
mechanism, which cannot be claimed for anj- other form of physical 
therapy. Accompanying muscle contraction there is compression of the 
lymphatic and venous channels, while during muscular relaxation these 
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vessels fill rapidly from the capillary side. Stasis is overcome and acceler- 
ation of the blood stream must result. Clinical evidence of the results of 
diminished blood suj)])ly is afforded by the pale muscle of the paralytic 
limb, the decalcified bone in disuse, and the cold extremity following in- 
activity. Biomici-oscopic evidence is afforded by the work of Brown 
and Roth, who found that during exercise the number of open capil- 
laries ))cr square millimeter of skin is greatly increased, while other 
investigators showed that in the normal active individual the capil- 
laries in the nail bed arc closely packed in hairpinlike loops, while those of 
the inactive arthi’itic hand are much lc.ss numerous and narrower, indicat- 
ing a diminished blood supply. 

In the healing of fractures early motion is desirable, because motion 
causes pressure on the immature callus and pressure exerts a trophic in- 
fluence, favorable to ossification. This explains the value of limited 
weight-bearing in delayed union; but internal stress on the bone, as Carey 
has shown, may be brought about by muscular contraction, a dynamic 
force, as well as by the static force due to transmission of body weight. 
In fact, the dynamic stress due to muscular contraction may far exceed the 
static stress. As long ago as 1894, Roux called attention to the facts that 
functional stimuli have trophic effects, that under the influence of tension 
young connective tissue is transformed into strong fibrous tissue, and that 
pressure, either alternating with tension or without tension, produces 
bone. In his admirable book on bone formation, Jansen goes a step 
farther and brings evidence to prove that, contrary to Wolff’s law, bone is 
laid down not in response to trophic stimuli of both tension and pressure 
but to pressure alone. He states that fibrous tissue whieh has been sub- 
mitted to tension remains fibrous throughout the life of the individual. 
That fibrous tissue, interposed between fracture surfaces, can be trans- 
formed into bone or replaced by bone, if the shearing force is eliminated, 
has been proved by the writer in experimental work on the dog. In a 
number of dogs the neck of the femur was cut through with a chisel and a 
full-thickness flap of capsule, completely covering the fracture surfaces, 
was interposed. Reduction was maintained by internal fixation secured 
by three knitting-needle spikes. Tension or shearing force was thus 
replaced by pure stress or pressure, and, in the five cases in which healing 
was allowed to progress for four months or longer before the animals were 
sacrificed, bony union resulted. In fractures of the ribs, where apposition 
is secure and function is uninterrupted, due to respiratory movements, 
healing takes plaee in a minimum of time. The closer we can approach 
this ideal of accurate reduction and uninterrupted function, the happier 
will be our results in fractures. Sling-suspension exercises, balanced 
traction and other similar devices, under-water exercises, in short, any 
method which will allow motion of the neighboring joints at an early date 
without jeopardizing the position of the fragments, should be utilized 
in the treatment of fractures. Murray and others are of the opinion that 
not infrequently disability after injury may be prolonged by the patient’s 
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reliance on the physiotherapist to bring about his recovery by the appli- 
cation of some of the newer so-called modalities, with the resultant com- 
parative neglect of the much more important voluntary effort in the re- 
habilitation program. The surgeon will do well to devote some time to 
the provision and proper arrangement of simple apparatus and to the 
supervision of at least the initial efforts of the patient. “Muscle setting ”, 
or static exercises with the limb still in plaster or splint, is also valuable, 
not only in diminishing joint stiffness, but in providing the trophic stimu- 
lus conducive to bone formation as a result of the dynamic stress. 

OCCUPATIONAL THERAPY 

Occupational therapy deserves special mention. When properly 
employed, with active exercise its basic principle, it is without doubt one 
of the most valuable adjuncts to physical therapy. If the program for 
the individual patient is carefully thought out and work properly planned 
and graduated, the injured are restored earlier to mental and physical 
fitness. While hospitals generally should be equipped at least to initiate 
this form of treatment, the community workshop with highly trained per- 
sonnel will solve the problem for the more difficult cases. 

POSTURE 

In the reconstruction program the question of posture is often given 
insufficient consideration. This holds true for the position of the part, 
which often results in preventable deformities and disabilities such as 
adduction contracture of the shoulder and drop-foot, as well as for the 
body as a whole. It is deplorable to see crippled arthritics hunched up in 
bed or in wheel chairs, exemplifying every vicious feature of defective 
posture. Swaim has demonstrated before this organization how much 
can be accomplished by way of correction and how important this correc- 
tion is in the general physiology. If proph 5 '’laxis were properl}'^ stressed, 
many of the most severe deformities could be avoided. The deformities 
in the arthritics and in many other patients can be predicted with consid- 
erable accuracy and in a large part prevented by postural measures. 
Among such measures the prone-bung position deserves special mention, 
because of its effect in simultaneous correction of flexion contractures of 
both hips and knees. 

IRR.\DIATION AND DIATHERMY 

I have dwelt at some length on the simpler forms of physical thera]iy, 
because in the conduct of our own work all other forms combined have 
not contributed more than about 10 per cent, of the total effort in this 
direction. We still have a great deal to learn concerning the fundamental 
effect on phj’siological and biological processes of the various forms of 
radiation. As regards ultra-violet radiation, we know onlv tJiat it will 
cure rickets and promote the development of sound bones and teeth. 
The misuse of this agent has led several large insurance comiianics in this 
state to discourage the use of ultra-violet radiation in industrial cases. 
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Time will not permit discussion of radiotherapy, involving the use of 
the roentgen-ray and of radium. Fortunately, this form of therapy is 
very largely in the hands of a comparatively few highly trained physicians, 
to whose judgment most of us vdll be very happy to defer on special 
occasions when radiosensitivity of bone tumors and like problems present 
themselves. 

As to diathermj'', I will quote Coulter: “Well-established evidence 
indicates that local application of heat is effective as an adjunct in the 
treatment of certain traumatic and inflammatory changes in bones, 
bursae, muscles, ligaments, and tendons. Both long and short-wave 
diatherai}’- are effective methods of applying heat and can be used to ad- 
vantage for many of those conditions. TJiere is no available evidence 
that medical diatherm3’- has any effect other than that due to heat 
produced.” 


CONCLUSIONS 

In general, one ma}’' say that too much emphasis cannot be laid on 
diagnosis, that the burden of proof rests on him who advocates the widen- 
ing of the scope of ph3^sical therapj'', and that, in the absence of proof, 
conservatism and a careful guarding against unwarranted enthusiasm are 
indicated. 

Scientific evidence and clinical proof must come from well-trained and 
tried impartial investigators who are in a position to give us results of 
treatment, checked up by suitable controls. We will not look for this 
evidence in the reports of enthusiasts and optimists and we have no pa- 
tience with those who continue treatment over interminable periods, 
finding their patients a little better each day, only to have a careful check- 
ing up show the condition unchanged. 

The stocking up of the office of the young physician ivith expensive 
equipment of limited and doubtful value may bring him to the “cakes and 
ale stage” in a shorter time, but the price paid is not measured in dollars 
and cents. We need more men rvlio Avill devote themselves earnestly to 
the basic problems involved, and more well-staffed and well-equipped in- 
stitutions where diagnosis is taken seriously and where results are care- 
fully observed, to help in the process of more clearly defining the legiti- 
mate field of the various agents and to restore physical therapy to the 
dignity it deserves. 
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FRACTURES OF THE OS CALCIS 


BY BICHARD O. SCHOFIELD, M.D., SACRAMENTO, CALIFORNIA 
Pormvrhj Chief Si/rgson, Six Companies Hospital, Boulder City, Nevada 

Any discussion of fractures of the os calcis can be undertaken only by 
aclcnoudedging tliat tlierc exist tu’O distinct schools of thought in regard 
to the best method of treatment of this disabling condition. It is only by 
weighing these fundamental differences that one can conclude that certain 
procedures and steps in the treatment will produce an end result which 
will give a maximum restoration of function. The work of Bohler repre- 
sents the greatest single contribution ever made toward the care of these 
fractures, and, having been privileged to follow closely his work, it has 
seemed to the author that this closed method of treatment offers distinct 
advantages over the various open types of reduction and arthrodesis that 
are advocated by others. Accordingly, at Boulder Dam the principles 
of the Bohler regimen were instituted and carried out in all of our cases. 
All treatments were given in our own hospital at Boulder City. These 
compensable industrial injuries were followed from the time the accident 
occurred until there had been complete healing and the patient had re- 
turned to work. When further improvement could not be obtained and 
when the condition of the cases was stationary, they were submitted for 
disposition to the Industrial Commissions of the States of Nevada and 
Arizona, who then estimated the percentage of disability. This rating. 



Fig. 1 

Compression clamp and Bohler frame. 
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Fig. 2 

Patient in Bohler frame. 


Fig. 3 

Illustrating use of compression clamp. 


therefore, was made only when it had been established that the maximum 
restoration had been accomplished. 

INCIDENCE 

The total number of fractures which occurred, and upon which we 
have complete records, is 2,025. The incidence of occurrence of lesions of 
the os calcis was 2.56 per cent. The series comprises fifty-two consecutive 
cases and includes every case that occurred on the project. Of these 
fifty-two cases, 65 per cent, were caused by a fall and 35 per cent, by a 
blow. The average age of our patients was thirty-one years, the oldest 
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eing fifty-two years and the youngest eighteen years. Four 
atients, or 8 per cent., had bilateral fracture of the os calcis. Twenty- 
vc per cent, of the fractures of the os calcis were associated with 
ther fractures of the ankle or foot; -12 per cent, were associated with 
ertebral fractures; and 1 per cent, w’^ere compounded. 

PROCEDURES 

Upon the occurrence of an accident, the injured man was moved 
111 }’’ far enough away from the scene to be out of further danger (never 
lore than a few feet). He was then promptly cared for by a compe- 
nit first-aid attendant who made sure that rapid ambulance transporta- 
on would be accomplished without any disturbance to the injured parts. 

The patient usually arrived at the hospi- 
tal in thirty minutes and not longer than 
sixty minutes after the accident occurred. 
While the radiographer was obtaining 
roentgenograms, an assistant doctor was 
present to care for the injured extremity 
and to attend to any other considerations 
that might be indicated for the patient’s 
welfare. Views of the injured foot were 
made in the anteroposterior and lateral 
positions, and an axial view was made of 
the os calcis; corresponding views of the 
uninjured foot were obtained for compar- 
ison, and further special detailed views 
were always taken when they were needed 
to clear up some apparent diagnostic 
uncertainty. Roentgenograms were made 
of the back when pain was complained of 
. that area, and, during the treatment of the last third of this series of 
Lses, x-rays of the lower dorsal and the lumbar vertebrae were routinely 
deen, because of the often existent and too often overlooked concurrent 
jury of these parts. 

CLASSIFICATION 

The types of fractures encountered, together with the number and 
jrcentage of each, and the treatment afforded in each instance, are dis- 
issed in the following analyses : 


TABLE I 
Type-I Fracture 


rime in 
lospital 

Complications 

Cast 

Worn 

No Weight- 
Bearing 

Time Off 

Time 

Bated 

Functional 

Loss 

LI days 

None 

14 weeks 

2 months 

5 months 

8 months 

6 per cent. 



Fig. 5 


Showing walking stirrup in- 
Drporated in cast. 
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Type I 

This is the so-called avulsion fracture with medial displacement of the 
sustentaculum tali, which occurred in only one instance, or 2 per cent, of 
the cases. The treatment consisted of compression made directly over 
the displaced fragment and the application of a cast with the foot inverted 
and dorsiflexed. 

Type II 

This is fracture of the body with no displacement of fragments, 
which does not involve any articular surfaces, and which causes no dis- 
turbance in the salient angle*. This type occurred in one instance, or 2 



Fig. C-C Fig. 6-D 


Fig. C-.A.; 1. Initial btcral view of right fool. 

Fig. C-R: Case 1. Initial axial \iew of right foot. 

Fig. G-C: Case 1. I>atcral view of right foot, showing end result. 

Fig. G-D; Case 1. Axial view of right foot, showing end rvsult. 

• This salient angle (Fig.ll-C) or tuherosity-joint .angle is a designation coinetl hv 
Holder that is graphically represented hy the projection of two intersecting lines, — one 
drarni through the superior .aspect and the anterior-suirerior .angle of the hone, the’ other 
draiiTi through the same superior aspect and the uppermost border of the tuliero'ity. 
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per cent, of our ca.se.s. Treatment consisted of the application of a cast . 
with tlie foot in midposition and in dorsiflexion. 


TAIiLE II 
Tvi>i>II Fhacturk 


Time in 
Hospital 

1 

Complications 

Cast 

tt^oin 

No Weight- 
Bearing 

1 

Time O/r 

Time 

Rated 

Functional 

Loss 

4 days 

None 

1 

1 month 

2 months 

1 

3 months 

6 months 

0 


Ty'pe III 

This tj'pe includes fractures of the medial process of the tuberosity. 
It occurred in seventeen instances and comprised 33 per cent, of the frac- 
tures found in this series. In each case the injury was caused by a ver- 
tical fall and the ajipearance of the lesion is shown in Figures 6-A, 6-B, 
7-A, and 7-B. 

After the site of fracture had been injected with 2 per cent, novocain, 
the soft-tissue swelling was molded out and the fragment or fragments 
were returned to their anatomical position by using the Bolder compres- 
sion clamp. Check-up roentgenograms were taken and an unpadded 


TABLE III 
Type-III FnACTunE 


Time in 
Hospital 


Cast 

Worn 

No Weight- 
Bearing 

Time Off 

(Days) 


(TFecA's) 

(Months) 

(Months) 

15 

Foot and spine 

8 

3 

4 

3 

None 

s 

3 

5 

3 

None 

6 

4 

6 

0 

None 

8 

2 

3 

36 

None 

10 

5 

9 

14 

Foot 

8 

3 

6 

14 

None 

6 

3 

6 

0 

None 

6 

2 

3 

5 

Spine 

8 

3 

5 

15 

Foot and spine 

6 

3 

4 

4 

None 

4 

1 

2 

2 

Spine 

8 

3 

6 

0 

None 

6 

3 

5 

42 

None 

8 

3 

5 

14 

None 

8 

2 

4 

8 

Foot 

8 

3 

4 

42 

None 

6 

3 

4 

Average 

13 days 


7 weeks 

3 months 

5 months 


Time 

Rated 


{Months) 

7 

6 

12 

10 

10 

7 

10 

5 

6 

7 
3 
9 

8 
14 

6 

8 

14 

8.3 months! 


Functional 

Loss 


(Per Cent.) 
3 
0 
0 
0 
10 
0 
12 
0 
2 
2 
0 
3 
0 
5 
0 
3 
0 

2.3 per cent. 
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cast was applied from a point just below the knee to one-half an inch 
beyond the large toe, with the foot in midposition and in dorsiflexion. 
Occasionally, a walking stirrup was applied immediately, but more often 
this was deferred several days, during which time the patient remained 
hospitalized with the injured foot in the elevated position. 

This group is summarized in Table III, and the end results are illus- 
trated by Figures 6-C, 6-D, 7-C, and 7-D. 

Type IV 

This type includes the fractures of the trochlear process and those of 
the anterior portion of the body of the bone which involve the cuboid 
articulation and possibly the minor anterior facet of the astragalus. The 
salient angle was very seldom disturbed and there was no injury to the 
tuberosity. The injury received was always a direct blow; in many in- 
stances, the anterior half of the foot was in a fixed position and the 
blow came from the side to the heel portion which was not in a fixed 
position. The group comprised ten cases, or 19 per cent, of the series, 
and the pathology of this type is shown in Figures 8-A, 8-C, 8-E, 9, and 
10 . 

In three of these cases reduction was obtained by the screw-traction 
apparatus. In the other seven, the fractures were reduced by manual 
traction on the heel, which was sufficient to separate the articular facets 
and to produce a reposition of the impinged fragments. An unpadded 
cast was applied from the knee to the toes and the walking stirrup was 
placed on the cast, usually on the second day. 

The group summary is contained in Table IV, and the end results 
are shown in Figures 8-B, 8-D, and 8-F. 


TABLE IV 

TyPE-IV pRACTUnE 


Time in 
Hospital 

Complications 

Cast 

IVorn 

No Weight- 
Bearing 

Time Off 

Time 

Rated 

Functional 

Loss 

{Days) 


{Weeks) 

{Months) 

{^[onlhs) 

{Months) 

{Per Cent.) 

5 

Foot 

4 

2 

4 

0 

0 

12 

Ankle 

S 

3 

b 

9 

0 

14 

Foot and spine 

4 

2 

4 

IS 

5 

12 

None 

2 

1 

2 

S 

0 

2 

None 

2 

1 

1 

2 

0 

1 

None 

3 

2 

3 

4 

3 

1 

Ankle 

4 

2 

4 

10 

12 

5 

None 

S 

2 

3 

9 

0 

1 

None 

0 

0 

1 

G 

0 

2 

Average 

None 

4 

2 

2 

3 

0 

5 clays 


4 weeks 

1.7 months 

3 months 

7.."i months 

2 per cent. 
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Type V 

This type comprises comminuted fractures of the body with displace- 
ment and oftentimes compression and impaction of the fragments. In 
our series, these fractures always involved the subastragaloid joint and 
usually the cuboid articulation, and the whole architecture of the bone was 
altered (Figs. 11-A and 11-B). There is a disturbance made in the salient 
angle. Normally this angle is about 27 degrees, but with this type of 
fracture it is decreased, or may be obliterated, or entirely reversed (Fig. 
11-A). This group included twenty-three cases, or 44 per cent, of the 
series. The cause of the injury was a vertical fall in eighteen instances 
and a direct bloAv in five instances. This type of fracture affords the clas- 
sic illustration of the principles of the Bohler technique, which makes 
use of the skeletal transfixion pins, the compression clamp, and the screw- 
traction frame (Fig. 1). The summary of these cases is shown in 
Table V. 

TABLE V 
Tvpe-V Fractuke 


Time in 

1 

Complications 

Cast 

No AVeight- 

Time 0(T 

HI 

Functional 

Hospital 

AVorn 

Bearing 


Loss 

i,Days) 


(Months') 

(Months) 

(Months) 

(Months) 

(Per Cent.) 

60 

None 

3 

5 

8 

10 

18 

35 

None 

3 

5 

S 

14 

20 

35 

None 

3 

4 

5 

8 

5 

40 

None 

5 

5 

7 

9 

8 

60 

Spine 

4 

5 

8 

11 

7 

10 

Foot 

3 

6 

13 

16 

15 

64 

None 

3 

5 

7 

12 

10 

30 

None 

2 

3 

4 

5 

0 

70 

Foot 

3 

4 

8 

10 

10 

10 

None 

2 

4 

10 

18 

20 

2 

None 

2 

3 

5 

6 

0 

15 

Ankle 

3 

4 

6 

12 

5 

3 

None 

3 

2 

3 

6 

0 

30 

None 

4 

1 4 

6 

8 

10 

30 

None 

1 

4 

7 

12 

10 

30 

None 

2 

3 

6 

7 

3 

30 

None 

3 

5 

6 

8 

5 

30 

Ankle 

2 

4 

8 

14 

10 

35 

None 

3 

4 

6 

8 

5 

30 

Foot 

2 

4 

5 

9 

18 

40 

None 

4 

5 

8 

9 

10 

Average 

33 days 


11 weeks 

4 months 

7 months 

10 months 

9 per cent. 

17 months 

Osteomyelitis 

1 month 

12 months 

2 years 

2 years 

25 

55 

17 months 

Osteomj^elitis 

3 months 

16 months 

2 years 

2 years 

Average 

74 days 


11 weeks 

1 

' 5 months 

1 

8.3 months 

11 months 

12 per cent. 
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These fractures were reduced as soon as possible after the injury- 
occurred, and in many instances only a moderate swelling had opportunity 
to take place. The usual time which elapsed between injury and reduc- 
tion was less than sixteen hours; the shortest time was three hours and the 
longest was seven days. 

Anaesthesia was obtained by dissolving 100 to 150 milligrams of novo- 
cain directly in the spinal fluid, after which the lower leg was cleansed 
with soap and water, alcohol, and ether. 

An attempt was then made to break up any impaction, and the 
swelling around the ankle and heel was ironed out. 

There must be a reposition of the fragments in such a manner as to 
insure a return of the normal salient angle, which is determined in a lateral 
roentgenogram, and to correct the widening out that occurs in the plantar 



Fig. 7'C Fig. 7-D 


Fig. 7-A; Case 2. Initial lateral view of left foot. 

Fir. 7-n: Case 2. Initial axial view of left foot. 

FjS- 7-C; Case 2. I...atonil vien-of left foot ten months after injurj'. 
I'iR. 7-D: Cise 2. .\xi.al view of left foot ten months after injurj-. 
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Fig. S-A 

Case 3. Initial lateral view of left foot. 


surface of the heel, as shown in the axial view. Fulfilment of these two 
requisites is essential to minimize or to prevent functional loss. 

The skin at the site of introduction of the solid Bolder pin (three- 
sixteenths of an inch) into the os calcis was painted with 3 per cent, iodine 
solution (one-half tincture strength). With the foot in dorsiflexion, the pin 



Fig. 8-B 

Case 3. Lateral view of left foot seven months after injury. 
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Fig. 8-C 

Case 3. Initial axial view of left foot. 



Fig. S-D 

Case 3. Axial view of left foot seven 
months after injury. 



Fig. S-E 

3. Initial anteroposterior view 
of left foot. 


Fig. S-F 

Ca'=e 3. Antero[>o?(<‘rior view of 
left foot seven months after injim'. 
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was driven through 
the heel bone and the 
U tractor was applied. 
On more than one oc- 
casion, as the process 
of reduction proceed- 
ed, it was necessary to 
remove the pin and to 
replace it in a slightly 
different position in 
order to get the proper 
pull to bring about 
the best realignment 
of the several frag- 
ments when traction 
was applied. In two 
cases, the point of pin 
insertion was between 
the bone and the 
tendo achillis, because 
this point of applica- 
tion of traction pro- 
duced the best ana- 
tomical reposition of 
the fragments. The 
tibial pin was intro- 
duced in a like man- 
ner and the U tractor 
was applied. With 
the knee flexed, the leg was placed in the extension frame (Fig. 2) and 
traction was provided in the exact manner so often described bj'’ Bohler. 
This was followed by the use of the compression clamp (Fig. 3). Check- 
up roentgenograms were taken, and, when the salient angle was restored 
and reposition of the fragments was obtained (Figs. 11-C and 11-D), the 
cast was applied. The cast extends from a point two inches below the 
proximal fibular head to one-half an inch beyond the end of the large 
toe, the foot being in midposition and dorsiflexed never more than to 
a right angle. Another check-up roentgenogram was taken, after which 
the tibial pin was removed, the patient was returned to his room, and 
the leg was placed on the Braun frame with a seven-pound weight 
attached to the U tractor on the os-calcis pin (Fig. 4). 

When such a fracture is reduced and the foot is immobilized in an 
unpadded plaster cast, it is highly important that the toes be checked 
every hour or so during the first twenty-four hours to detect any nerve or 
ischaemic disturbances. Seldom was it necessary to bivalve the whole 
cast, but very often the cast was cut over the dorsum of the foot or split 
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Case G. During reduction in Biihler frame. 



Gi.'^e 0. Dntoral view bix months after injurx-. injurj-. 
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over its ii]iporniost iiortiou toward tlic knee. Complete removal was 
necessary in two instances, in both of which a second cast was applied 
in twenty-four hours. ^'110.50 are daring procedures when a non-jDadded 
cast is used, and they certainly court disaster if experienced nurses and 



Case 7. Lateral view of right, foot nineteen montlis after injuiy. 



Fig. 12-B 

Case 7. Lateral view of left foot nineteen months after injury. 
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assistant doctors are not constantly observing the condition of the 
extremity. The cast was routinely removed and the entire extremity 
was inspected every twenty-one days. The leg was always replaced in a 
supportive position in the Bolder traction frame when the first cast was 
removed and the second was applied. The precautionary use of the 
traction frame is always necessary during this first change of casts, but it 
does not have to be continued on subsequent occasions. 

Extension is maintained on the os-calcis pin for six weeks, which 
represents the life of the first two casts; after this, the pin is removed and 
the third cast is applied. The walking stirrup (Fig. 5) was usually applied 
to this cast in another week or ten days. The final result is illustrated in 
Figures 11-E and 11-F. 

It might be pointed out that, if we excluded the one patient who had 
bilateral fracture of the os calcis, and who developed an osteomyelitis in 
each heel, there would be shown an average of only 9-per cent, disability 
for the group. This is the only case in which we have encountered any 
difficulties from the use of the skeletal pin traction, and we must presume 
that the osteomyelitis developed through the use of the pin, although the 
technique in this instance was no different from that employed on all of 
the other occasions. Figures 12-A and 12-B show the end results ob- 
tained in each heel. 

When weight-bearing and walking are first commenced, the patient is 
specifically instructed and shown how to walk with an erect head and 
body, with a short, well-measured stride which should be absolutelj’’ equal 
with each leg. This precaution prevents the acquisition of an unnatural 
gait and limp which always emphasize the disability both to the patient 
and to his friends. 

The presence of pain demands an examination of the foot. A routine 
examination of the injured foot is made every five days for many weeks 
and this allows for the institution of any needful measures for temporarj’' 
assistance, such as adhesive strapping for a weakened ankle or the applica- 
tion of mctatai’sal pads for a flattening arch. 

CONCLUSIONS 

The closed method of reduction of fractures of the os calcis has given 
us an exceedingly low functional foot loss. Kc.sslcr‘ estimates that the 
most severe form of this fracture, which has been discussed as T^qie Y, re- 
sults in a minimum disability of 20-per cent, loss of function of the foot. 
There were only two instances in which even this minimum was exceeded 
and the average loss of function was only 12 per cent. 

After healing has occurred, it is not uncommon to find that the ar- 
chitecture of the injured foot has been restored to an apparently normal 
condition, yet the patient may complain of varying degree.^ of pain, 
particularly below the malleoli. Pain on the plantar weight-bearing sur- 
face of the tuberosity is seldom as severe or as persistent ns that which is 
found laterally, especially under the external malleolus. 
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over its iipponnost portion toward the knee. Complete removal was 
necessary in two instances, in both of wliich a second cast was applied 
in twenty-four liours. T’hese ai'o daring jiroccdnres wlien a non-jiadded 
east is used, and tiny certain!}'’ court dtsaster if experienced nurses and 



Fig. 12-A 

Case 7. Lateral view of riglit foot nineteen months after injur}'. 



Fig. 12-B 


Case 7. Lateral view of left foot nineteen months after injury. 
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assistant doctors are not constantly observing the condition of the 
extremity. The cast was routinely removed and the entire extremity 
was inspected every twenty-one days. The leg was always replaced in a 
supportive position in the Bohler traction frame when the first cast was 
removed and the second was applied. The precautionary use of the 
traction frame is always necessary during this first change of casts, but it 
does not have to be continued on subsequent occasions. 

Extension is maintained on the os-calcis pin for six weeks, which 
represents the life of the first two casts; after this, the pin is removed and 
the third cast is applied. The walking stirrup (Fig. 5) was usually applied 
to this cast in another week or ten days. The final result is illustrated in 
Figures 11-E and 11-F. 

It might be pointed out that, if we excluded the one patient who had 
bilateral fracture of the os calcis, and who developed an osteomyelitis in 
each heel, there would be shown an average of only 9-per cent, disability 
for the group. This is the only case in which we have encountered any 
difficulties from the use of the skeletal pin traction, and we must presume 
that the osteomyelitis developed thr-ough the use of the pin, although the 
technique in this instance was no different from that employed on all of 
the other occasions. Figures 12-A and 12-B show the end results ob- 
tained in each heel. 

When weight-bearing and walking are first commenced, the patient is 
specifically instructed and shown how to walk with an erect head and 
body, with a short, well-measured stride which should be absolutelj'^ equal 
with each leg. This precaution prevents the acquisition of an unnatural 
gait and limp which always emphasize the disability both to the patient 
and to his friends. 

The presence of pain demands an examination of the foot. A routine 
examination of the injured foot is made every five days for many weeks 
and this allows for the institution of any needful measures for temporary 
assistance, such as adhesive strapping for a weakened ankle or the applica- 
tion of metatarsal pads for a flattening arch. 

CONCLUSIONS 

The closed method of reduction of fractures of the os calcis has given 
us an exceedingly low functional foot loss. Kessler^ estimates that the 
most severe form of this fracture, which has been discussed as Tjqie Y, re- 
sults in a minimum disability of 20-per cent, loss of function of the foot. 
There were only two instances in which even this minimum was exceeded 
and the average loss of function was only 12 per cent. 

After healing has occurred, it is not uncommon to find that the ar- 
chitecture of the injured foot has been restored to an apparently normal 
condition, yet the patient may complain of varying degree.< of pain, 
particularly below the malleoli. P.ain on the plantar weight-bearing sur- 
face of the tuberosity is seldom as severe or as per.-istent as that which is 
found laterally, especially under the external malleolus. 

VOU XVUI. NO. 3. JCI.Y 



580 


R. O. SCHOFIELD 


The loss of motion in eversion and inversion constitutes the greatest 
type of residual disability. 

The more severe associated A^rtebral injuries have occurred in 
Type-III fractures, in which the medial condyle of the tuberosity is split 
off, and not in the se^'cre comminuted cases seen in Type 5. 

Skeletal traction and extension separate the subastragaloid and the 
cuboid articular surfaces, and this jirocedure also restores the architecture 
which will permit the rcsum])tion of the normal mechanics in the foot 
for weight-bearing and locomotion. 

In the series of cases upon which this paper is based, the youth of the 
patients, the promptness of first-aid attention, and the complete facilities 
provided for adequate care and early reduction of these fractures un- 
doubtedly accounted in a lai’gc measure for the low residual disabilities 
obtained. 

Successful fracture trcatnicut is predicated upon the interpretation of dependable 
and detailed roentgenograms; in this department the author has been aided by the co- 
operation and untiring work done hj' our nidiographer, Mr. Ewald J. Larson, ^^ho is also 
responsible for the illustrations that have been used. The wi-iter also wishes to express 
his appreciation to the following members of his staff — Dr. J. W. Williams, Dr. J. M. 
Kehoe, Dr. William T. Burton, Dr. A. G. Clark, Dr. F. M. Sutton, Dr. R. F. Jaekle, and 
Dr. W. C. IClein — who have so ablj" assisted in making these results possible. 
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The capacity of fractured bones to solidify in a few weeks and to 
regain their functional activity may be regarded as one of the manifesta- 
tions of nature’s remarkable healing power. The almost daily observa- 
tion of this favorable result in fractures has somewhat diminished the 
interest in the intrinsic biological process which effects firm soldering of 
the bone fragments. 

There can be no doubt that the initial quick uprising of forces which 
form the basis of fracture healing is stimulated and controlled by nervous 
factors. Acute pain, generally experienced at the site of the fracture, is 
the signal which calls attention to the injury and dictates the treatment, 
the essence of which is rest to the injured region. It may be said that the 
rational treatment of fractures is based on this fundamental demand for 
rest on the part of nature. 

In considering briefly the process of consolidation of a fracture, it is 
permissible to compare it to what in modern technical language is known 
as autogenous welding, — the melting together of contiguous parts of 
metal and thus restoring the integrity of the disjoined parts. The process 
of bone union takes place in a similar manner and consists of a softening 
of the fragment ends and a certain degree of autolysis called “Abhau" 
by the Germans (Konig). This effect is produced by decalcification, the 
degree and limits of which vary in each case in proportion to nature's task 
and to the stimulant which underlies this mysterious process. The quickly 
formed plastic mass is then poured out between the fragments and unites 
them. Impregnation of this provisional callus by lime salts hardens the 
mass which later undergoes a process of shaping and transformation into 
bone tissue. Finally, no line of fracture can be seen and there remains as 
evidence of the injury only a slight cortical thickening which may be 
compared to a plumber’s joint. 

In contrast to the favorable course described, not infrequently the 
tendency to consolidation is slight and delayed precarious union, fibrous 
union, or pscudarthrosis may result. The abundant literature dedicated 
to the investigation of the factor whicli underlies this stubborn resistance 
to union is unanimous in asserting that all attempts to solve this problem 
have been fruitless. Briefly, the theories which have l)ecn advanced to 
account for non-union are; interposition of muscle or other soft tissue, in- 
adequate reduction of the fragments and insufficient immobilization, 
severe traumatization of the soft parts, damase to the blood su]i])ly, and 
the formation of amino acids from hematomata and dead ti-;'\ie. Tin; 
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Roentgenograms sliowing typical decalcification of the foot in a case of 
fracture of the right leg u'ith non-union of three months’ duration. The normal 
left foot is siiown for comparison. 

theory last mentioned — that a chemical agent is produced Avhich is capable 
of decalcifying bone tissue — does not account for the constant component 
of a fracture. Many laboratory investigations have been carried out in 
the vain attempt to base the cause of non-union of fractures on some chem- 
ical abnormality of the blood, especially calcium and phosphorus defi- 
ciency. Recognizing the failure of finding a single factor in the production 
of pseudarthrosis, some authors are inclined to admit multiplicity of 
causes, including constitutional distui’bances, physiological inertia, and 
other not well-defined agencies. Vitamin deficiency in diet is also in- 
cluded. Of the various explanations which have been suggested for the 
occurrence of pseudarthrosis, the influence of nervous faetoi’S is hardly 
mentioned. As an important element, this has not received adequate 
attention. 

In the beginning of this paper, the author mentioned the significant 
fact that the sensitive nerve fibers call attention to a fracture immediately 
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after it has occurred. It seems reasonable to suggest that the specific 
acute pain which accompanies the fracture originates in the lacerated or 
bruised nerve fibers contained in the bone or its periosteum. AVe may- 
repeat with Macewen that the solidity and hardness presented by dia- 
physeal bone are apt to convey the impression of immutability, whereas 
there are few animal tissues more prone to interstitial changes. The role 
of bone innervation in this process cannot be doubted. 

The dawn of roentgenoscopy brought to light a A^ery common 
pathological change in bone structure which was designated by its first ob- 
sen'^ers (Sudeck, Kienbock) as acute bone atrophy. (See Figure 1.) The 
veil of obscurity enveloping its origin has grown thinner since the condi- 
tion has been definitely linked Avith trauma Avhich inAmh’^es the periph- 
eral-nerA'^e branches. Actually representing acute bone decalcification 
(halisteresis), it came to be a habitual component of a clinical syndrome 
consisting of neuromuscular, A^asomotor, secretory, trophic, and other dis- 
turbances. AA^ell-defined morbid entities, described by the Germans as 
“hartes Oedem des Handriickens” and “ Fussgeschwulst” , presented them- 
selves as types of complicated reflex reaction to disguised nerAmus irrita- 
tion of traumatic origin. 

A series of articles which haA'^e been published by the autlior and his 
associates since 1924 serves toproAm the frequency of Avide-spread decalcifi- 
cation, due to peripheral neuritis, in fractures and other ordinary injuries 
of the extremities. In some cases of Colles’ fracture Avhich folloAved an 
abnormal course, decalcification, in conjunction Avith the other symptoms 
of reflex origin, Avas particularly evident. With increased attention and 
more frequent recourse to roentgenoscopy, the author has been able to 
demonstrate the same rarefaction of bone in cases of injuries of the carpal 
or metacarpal bones as in cases of corresponding trauma to the foot. (See 
Figures 2, 3, and 4.) 

An etiological connection bet-AA'een traumatic neuritis and bone 
atrophy has not escaped the attention of neurologists. We find the fol- 
loAving lines on this subject in Dejerine’s excellent handbook: “Finally 
there has been pointed out the existence of bone atrojihy resulting from 
nerve injuries (Moty, 1892) ; this author has reported two cases of fracture 
of the leg Avith consequent neuritis and atrophy^ of the skeleton of the foot. 
The atrophj’^ might develop rapidly at the end of tAvo months; in the foot 
it Avas manifested in the tarsus and metatarsus, more rarely in the toes. 
These observations are interesting, but they haA'c not been confirmed by 
anatomical examination of the so called atrophic bones.’’ 

The term “ osicoporose irauvratique" , recently introduced by Lerichc, 
is used to denote the same phenomenon. 

Heydemann, in 1933, described a well-defined proce.«.s of acute trau- 
matic bone atrophy, associated with fracture.*:, as a result of circulatory 
disturbances. According to this author, some degree of atrojiby occur.-: 
after most fractures and is demonstrable in roentgenograms if sufficient 
attention is paid to the peripheral portions of the bone close to the joint. 
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The author’s repeated success in interrupting the afferent stream of 
irritation by sectioning or blocking a located sensitive nerve branch, and 
thereby stopping tlie obvious progress of dccalcification, fully justifies his 
suggestions as to the etiology of its origin. From a wide clinical experi- 
ence of many years, it may be asserted that the manifestations of periph- 
eral-nerve irritation following fractures or other minor injuries of the 
extremities do not receive the consideration they deserve, and in a large 
number of cases the}'- are entirely overlooked. 

The evidence that bone tissue is susceptible to irritation originating in 
single nerve branches adds further support to the theoiy that the primary 
factors in the healing of fractures are trophic in nature and are the result 
of localized traumatic neuritis. It, therefore, seems reasonable to sup- 
pose that, if the injured area is given complete rest, the nerve irritation 
will promptly subside, decalcification will cease, and recalcification of 
newly formed tissue will lead to firm soldering of the fragments. From 
this point of view, it is evident that inadequate treatment plays a signifi- 
cant role in hindering bone union. In the treatment the factors to be 
avoided are; incomplete or technically miperfect immobilization, tight 
bandages, early massage or functional exercises, frequent changes of band- 
ages for the sake of roentgenographic examination, and other manoeuvers 
which prevent absolute rest. 

It is interesting to note 
that Kienbock, one of the first 
writers on the subject of acute 
bone atrophy, pointed out the 
frequency of this phenome- 
non in cases of pseudarthrosis 
of the forearm, but was not 
able to give a satisfactory ex- 
planation of its occurrence. 
It is an accepted fact that 
roentgenographic examina- 
tion is generally confined to 
the site of fracture; if the 
familiar picture of non-union 
is observed, the examiner 
usually does not extend the 
examination. If the study 
of the injured bones is earned 
further, there are likely to be 
revealed wide-spread struc- 
tural changes. The process 
of decalcification ai^pears to 
be distinctly marked in the 
peripheral portions of the 
limb. The transparency of 
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M. S., aged twenty, sustained a fracture of tlie 
right forearm on April 4, 1935. Roentgenograms 
taken in June show non-union and marked 
mottled decalcification of the carpal region. 
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Fig. 3 

M. S. Roentgenogram shon'ing the distal part of 
the extremity (right) as compared ith the sound side 
(left). Note the conspicuous decalcification of the 
skeleton of the hand. 



Fig. 4 


M. S. Roentgenogram 
of riglit extremity, five 
months later than Fig. 3, 
sliou'ing perfect consolida- 
tion. The decalcification is 
less marked and the outlines 
of the bones of tiie hand are 
more distinct as a result of 
tlie blocking of the radial 
nerve by alcohol near the 
capitulum radii and of im- 
mobilization of the extrem- 
ity in a plaster splint. 


the skeleton of the hand or foot astounds the ob- 
server. A comparison with the sound extremity 
will help even an inexperienced eye to recog- 
nize lighter forms of rarefaction. A minute ex- 
amination generallj’’ shows that the thinned bone 
shadow is not of uniform density and presents 
a mottled appearance, — the “flcckigc Atrophic” 
of Sudeck. This finding permits some plausible 
suggestions as to the origin of bone decalcification. Recent investigations 
of a number of workers in biological chemistiy (Sherrington, Levi, Dale, 
Dixon, Cannon, and others) have shown that the transmission of a nerve 
impulse to the muscle is performed in a physicochemical way. An excita- 
tory substance of an acid type is released at the junction of tlic nerve 
and muscle and thereby activates the muscle. .Vcetylcholine is sugeested 
as being the most probable chemical agent. It, therefore, seems safe to 
apply the same theory to the exiilanation of acute bone atrophy. In the 
face of rapid disappearance of lime salts from the substance of bone, it is 
only natural to suspect an acid solvent wliich arises from the nerve end- 
ings that convey distal irritation. This hypotln'sis may account 
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for the ]iioitlod cIiarRCtcr of the rarefaction seen in tlic roentgenogram.* 
In some cases it is possible for an experienced eye to discern a cloudy 
area which obscures the faint outlines of the injured region. The im- 
jR’ossion is obtained that t.his cloudy aiipcarancc is caused by the permea- 
tion of lime salts int o the soft i)arts in the vicinity of the fracture where 
they remain and assist in the ])roce.ss of repair. 

It may be expected that biological chemistiy, in the course of its 
raj)id dcveloinnent, will be able to explain the significance of these clinical 
facts in relation to bone pathology. Physiological research will serve to 
determine the separate links of the chain by which nervous irritation of 
pcriijheral origin is transmitted to the substance of bone. 

The practical apiilication of knowledge alread}'- obtained is not to be 
underestimated. The recognition that acute trophic rarefaction fre- 
quently complicates 
fractures is a further 
step toward our 
understanding of the 
cause of occasional 
cases of non-union. 
It is easy to under- 
stand nature’s diffi- 
cultj’’ in healing a 
fracture if the neces- 
sary cementing ma- 
terial is being carried 
away from the site 
of injury. 

Case 1. G. N., fe- 
male, aged twenty-four, 
an engineer, sustained a 
fracture of the right femur 
on August 31, 1934. On 
admission to the hospital 



Fig. 5 

Case 1. G. N. Severe neurotrophic decalcification of 
the skeleton of the foot, due to irritation of tlie saplienous 
branches caused by a nail driven through the metaphysis 
of the fractured femur. 

ing which time the patient suffered constant pain. Extension was discontinued because 
of suppuration about the nail, and immobilization was secured by plaster bandages. 

The patient entered the Orthopaedic Clinic in the middle of November 1934. e 
was in a highly nervous condition and complained of pain which extended ® 

inner side of the injured limb from the groin down to the ankle. Fistulae on ei or 
side of the tibial tuberosity discharged freely. Digital pressure below the middle hs u 
occasioned great pain, which descended upward, domiward, and along the hm a 
caused profuse sweating. Wasting of the muscles of the thigh was marked. 

*A case of the development of local acidity during callus formation has been de 
scribed by Hiibler. 


she was treated b}’' ex- 
tension with the aid of 
a nail driven through 
the tibial tuberosity. 
This treatment was con- 
tinued for six weeks, dur- 
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Roontgenographic examination revealed an ununited transverse fracture of the 
femur with lateral displacement of the fragments. On November 22 a well-fitting plaster 
bandage, enclosing the pelvis and the foot, was applied. The effect of complete immo- 
bilization was immediate. The pain subsided, the irritability of the patient became less, 
and she slept quietly. A slight percussion of the site of the fracture through a window 
was prescribed to stimulate the reparatorj’ process. 

On January 28, 1935, the heavy bandage was removed and slight extension with the 
aid of a plaster-of-Paris cuff, enclosing the scroiflexed knee, was substituted. Consolida- 
tion of the fragments was already apparent. Suppuration ceased after slight curettage 
of the fistulae which contained small sequestra. 

On February 26, 1935, a roentgenogram of the right foot showed a remarkable de- 
gree of dccalcification, particularly affecting the tarsal and metatarsal bones (Fig. 5). 

The patient left the Clinic on March 26, 1935, using a walking stick. There was 
perfect consolidation of the fragments. Physiotherapy and mechanotherapy wore pre- 
scribed to increase the range of motion in the stiffened knee and to relieve the neuritis. 

Summing up the foregoing clinical history, the following interpreta- 
tion can be offered. The unfavorable effect of the early inadequate im- 
mobilization was enhanced by acute neuritis occasioned by the trauma 
and suppuration from the skeletal traction. The ramifications of the 
saphenous and obturator nerves on the inner side of the knee were the 
source of severe irritation and of the trophic factor which jirevented con- 
solidation. Complete rest by immobilization turned the healing process 
into its normal course. In relation to the final result which occurred 
after complete immobilization, the question may be raised whether or not 
the case should be considered as so called delayed union or non-union. 

Case 2. M. F., male, aged twentj'-three, a horseman, fell from his herse in No- 
vember 1933 and sustained a complicated fracture of the left leg. He was admitted to 
the hospital within a few hours. After the limb had been immobilized for two days in a 
wire gutter, a nail was driven through the heel for traction. During the following six- 
teen days the patient suffered incessant severe pain produced by the nail. On account of 
suppurative osteomyelitis, the nail was removed and a plaster bandage, with windows for 
dressing the wound, was applied. This remained in situ for twenty-eight days, (iuring 
which small fragments of bone were discharged from the wound. Subsequent treatment 
consisted of extension by adhesive plaster, followed by a plaster-of-Paris Ijandagc which 
was frequently changed for inspection of the wound. 

After three months, non-union was evident. IVcight-bearing was then instituted 
according to the method of Dclbct and continued for from two to three months. Cir- 
culatory disturlianccs produced l)y pressure of the Delbet plaster splints were evident as 
indicated by the blueness and swelling of the foot. Pain in the leg continued to be 
severe. 

In the summer of 1934 hot-mud treatment was resorted to in the Crimea, and a 
molded leather splint was applied to the limb. On Sejitember 7, 1934, Leriche's s\'m- 
pathectomy was performed, but it had no effect on the pseudarthrosis. An osteosynthe- 
sis Was then performed on November 27. Difficulties experienced in inserting the inter- 
medullary graft led to fixation by a wire loop. The final n'sult was negative. 

The patient was admitted to the Orthopaedic Clinic on .September 4, 193.'), with evi- 
dent symptoms of pseudarthrosis of the tibia and anterior angular cur\-ature. Roent- 
genographic examination revealed distinct non-union and marked deealcification of 
the liones of the foot. The line of fracture was transverse and theiv was markrii 
sclerosis of the ends of the fragments which were held together by a wire loop. The 
ri'inaiiis of the heterogenous bone graft wero ser-n in the medullaiy cavity of the lower 
fragment. The fibula, which had be<-n fmetun'd higher than the tibia, was firmly con- 
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solidatod. Muscular ati'opliy was marked. The pei’onoal nerve M'as extremely' sensitive 
to pressure in its course beliind and below the head of the fibula. The patient walked 
with the aid of a crutch. His chief complaint was pain in the leg. 

Tieatmcnt consisted of the application of a well-fitting plaster-of-Paris bandage 
leaching to the Knee. A few drops of GO-per-cent. alcohol were injected behind the head 
of the fibula to quiet, the neuritic pain. Pressure on the sole of the foot when walking 
was allowed. Consolidation of the fragments was slow, but there was positive progress. 

On Novembci 1 1 , because of the possibility of irritation the wire loop was extracted 
tlirough a small incision under local anaesthesia. In order to stimulate the process of 
consolidation, the periosteum was slightly stripped off and a few holes were drilled in the 
fragments according to the method of Beck. This procedure quickened the callus for- 
mation. The patient left the Clinic without a cane on January 5, 193G. The pain had 
di-sappeared. 

This second case is of exceptional interest. Restoration of function 
u'as obtained in a condition of common fracture of the tibia after more 
titan two 3’’ears of various forms of treatment. The principal factor in the 
healing — rest — remained in the background throughout the whole course 
of the primary treatment. A special point also deserves mention. It is 
well recognized that in cases of fracture of both bones of the leg the fibula 
usuall}’' unites more quickly and firmly than the tibia which often shows 
but a feeble tcndcnc}’’ to consolidation. Various explanations have been 
suggested for this fact which has attracted little attention. According to 
Henderson and others, the early union of the fibula introduces a me- 
chanical impediment, — the united bone acts as a pivot around which the 
fragments of the tibia swing. The author’s repeated success in obtaining 
final union of the tibial fragments leads to the assumption of other 
theories. In spite of our somewhat limited knowledge of the innervation of 
bone, it may be assumed that ramifications of different nerves supply two 
separate bones. It is also admitted that the tibia receiAms more innerva- 
tion and is, therefore, more sensitive to irritation. 

Case 3. S. F., male, aged twenty-seven, an engineer, while riding a motorcycle on 
May 1, 1935, had a collision and received a complicated fracture of the middle of the 
lower third of the right leg. There w'as a' contused wound on the medial side of the leg, 
corresponding in location to the site of the fracture. Treatment consisted of immobiliza- 
tion of the leg, including the knee, in plaster for three months. During this time the 
bandages were frequently changed. The external wound was slow in healing. 

The patient was admitted to the Orthopaedic Clinic in August 1935. At that time 
there existed marked wasting of the muscles of the right lower leg, amounting to about 
three centimeters on the calf. A large reddened surface, partly cicatrized, was exposed 
after removal of the darkened superficial area caused by the prolonged application of 
silver nitrate to the wound. 

Roentgenographic examination (Fig. 6) showed a transverse fracture of both bones 
at the same level, and non-union. The ends of the fragments were sclerosed and there 
was no trace of callus. There was decalcification of the distal fragments and especially 
of the bones of the foot. The “spotted atrophy” of the foot was particularly marked. 
The patient complained of severe pain in the injured area and sweating of the foot- 
There was marked sensitiveness to pressure over the branch of the cutaneous dorsalis 
intermedius on the anterior lateral surface of the ankle joint. 

Treatment consisted of the application of a light plaster-of-Paris bandage, reaching 
from the foot to the knee. Previously, from fifteen to twenty drops of 70-per-cent, alco- 
hol had been injected subdermally in the region of the painful nerve. Walking m 
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crutches was allowed. Percussion of the sole of the foot was performed daily as a stimu- 
lus. 

After a period of two months, there was observed consolidation of the fragments 
with some callus formation. At the end of November, seven months after the aceident, 
the patient was able to use the injured leg for support. By February 1936 the atrophy 
of the calf had diminished so that the part had resumed its normal appearance. 

This case is regarded as a definite illustration of delayed union caused 
by peripheral-nerve irritation. Retarded healing of the wound, deficient 
callus formation, decalcification of the bones of the foot, and sensitiveness 
of the nerve branches all indicated trophoneurotic disturbances. Wast- 
ing of the muscles was particularly conspicuous. 

Case 4. P. M., a male, aged thirty-seven, was kicked by his horse on October 21, 
1934 and sustained a complicated fracture of the right leg. Primary treatment in the 
hospital consisted of immobilization in plaster-of-Paris bandages. These bandages were 
changed frequently in order to control the position of the fragments. One month after 
the accident, an osteosynthesis was performed in which a heterogenous graft was used. 
Because of the severe pain following immobilization in plaster for two weeks, a Cramer 
splint was substituted for the plaster. 

The patient was then transferred to another hospital. During January 1935 two 



Fig. 6 

Case 3. S. F. Mottletl acute atrophy of the skeleton of the richt foot accom- 
panying non-union of the tibia of three inontlis’ duration. 
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injections of blood into the site of the fracture were given. TJn-cc intravenous injections 
of 10-pcr-ccnt. calciuin-cliloride solution were included in the succeeding treatment which 
was continued for some months without j)roducing hone union. Drilling of the frag- 
ments, according to the method of Jieck, was resorted to on April 28. During the fol- 
lowing summer an attempt was made to reenforce the vitamin factors by the addition of 
tomatoes in large quantiti.'s to th(> diet. Howevei', all of these therapeutic measures 
had no clToct on the pseudarthrosis of the tibia. 

On admission to the Orthopaedic Clinic, October o, 1935, marked atrophy of the 
thigh and leg muschjs was noted. There was considerable sweating of the distal portion 
of the c.vtrcinity. 

Iloentgenographic e.vamination ivvctilcd a fracture of both bones of the leg at the 
same level. The fragments of the fibula were firmly united by ossified callus. A crevice 
c.vistcd between the fragments of the tibia, traversing the indistinct remains of the in- 
tramedullary transplant. 1 he decalcilication of the taisal and metatarsal bones and the 
phalanges was excessive and theie was also atrophj' of the bones of the leg. 

Moderate mobility of the fragments in the sagittal plane could be detected b}^ pal- 
pation. The patient complained of pain in the inner side of the limb from the knee to 
the ankle. Examination showed h 3 ‘{)eracsthesia and painful sensibilitj' of the subcu- 
taneous nerve fibers on the same side. W'’('ight-bearing was possible onlj' with the aid of 
crutches. 

The clinical findings indicated that the stubborn resistance of the tibia to union was 
definitelj* associiiterl with neuritis which iua 3 ' have had its origin in the severe bruising of 
the soft i)arts at the time of the injuiy. Treatment was directed toward quieting the 
nerve irritation. Sulrcutaneous injections of small quantities of alcohol were made on 
the inner side of the leg near the sensitive nerve branches. The beneficial effect of the 
blocking was marked. The patient urged repetition of the injection in spite of the 
ttunporaiy pain produced. Other sensitive nerve branches were given the same treat- 
ment at dilTorcnt intervals. The patient was allowed to walk without crutches. A 
protective plaster splint was applied to the leg. Serial roentgenograms showed gradual 
fusion of the fragments of the tibia and osseous solidification of the crevice. 

On January 5, 1930, after fourteen months of treatment, the patient retuiaied to 
service with a useful log. 

Case 5. K. M. Y., a male, aged thirty, was run over lu" an automobile on Septem- 
ber 27, 1934, and sustained a fracture of the left leg. He entered a hospital immediate^', 
where ti’eatmeirt consisted of plaster-of-Paris bandages, frequcntl 3 ’' changed. Massage 
was begun one month after the accident. There was incessant severe pain. The patient 
entered the Orthopaedic Cliiric on December 19, 1934, and a roentgenogram (Fig. 7-A), 
taken immediatel 3 '^, showed feeble attempts of the bone to consolidate during the three 
months of treatment. Five months after the accident, there was distinct decalcification 
of the skeleton of the foot on the injured side (Fig. 7-B). Treatment consisted of a well- 
fitting plastei'-of-Paris bandage, including the knee, and light weight-bearing on the sole. 

A roentgenogram (Fig. 7-C), taken on March 3, 1935, after three months of firm fixation, 
showed abundant callus formation. 

These clinical observations illustrate a phenomenon to which the 
author’s attention has been increasingly attracted during these last yeais. 
No factor in the occurrence of these cases could account for the evident 
delay in bone consolidation which lasted from some months to more than 
two years, and the final results obtained in them contradict the theories 
usually advanced to explain the underlying cause, such as interposition or 
deficiency of bone tissue, etc. It would appear that interference a.n 
the frequent change of methods of treatment hinder nature’s 
process in some cases. The essential obstacle to healing may be regai 

THE JOURNAL OF BONE AND JOINT SURGER1 






592 


IIENIIV TUIJNER 


in tbo liglit of .‘i jirolractioii and cxionsion of a biological process which 
primarilj’- siinnilatcs bone nnion, Tiie author ventures to suggest that 
some elements in t he usual metihods of treatment may create unnecessary 
sources of nerve irritation. 


SUiAfAfARY 

Acute bone decalcificalion is an e.ssential part of a biological process 
wliich, in cases of fracture, leads to bone union. This temporary rare- 
faction is reflex in nature and proceeds from traumatic irritation of the 
nerve branches which suja])!}’’ the bone and the ])criostcum. When the 
irritation .subsides, this process is brought to a standstill and is replaced 
b3^ deposition of lime .salts in the newl}'’ formed soft callus and the decal- 
cified ends of the fi'agments. A soldering of the fragments is thus ob- 
tained. In some cases, this irritation of the nerve branches continues for a 
long period end prevents nature from caiaying out the normal healing 
process. Local dcficienc}’- of lime salts eauses delaj’^ in bone union and 
maj'’ even prevent consolidation. 

The etiolog}'’ of this condition maj" bo ascribed to lUAUsual involve- 
ment of the sensitiA’c nerve branches, duo to trauma, or to methods of 
treatment which tend to maintain the irritation of the afferent nerve 
conductors. Fractures of the forearm and leg are especially prone to non- 
union because of their profuse and diversified innervation. In cases of 
fracture of the forearm, disregard of the rules of reduction and immobili- 
zation is an important factor in the production of pseudarthrosis. The 
sensitive nerve branches which maj'’ be chiefl}’' accused of sustaining irri- 
tation and favoring non-union appear to originate in the upper part of the 
limb from the radial-nerve and ulnar-nerve cables. In the lower limb the 
corresponding sources are the obturator, saphenous, and peroneal nerves. 
A special bi’anch of the peroneal neiwe, located on the dorsum of the foot 
and knoAvn as the cutaneus dorsalis intermedins, has been found by the 
author to be especially prone to neuritis of a degree capable of producing 
marked decalcification. Another form of neuritis, associated with the 
treatment of fractures, arises from the modern free use of nail extension. 
Indiscriminate piercing of the bone in such profusely innervated regions 
as the inner side of the knee and the calcaneum frequently gives rise to 
stubborn neuritis Avith consequent Avide-spread decalcification. 

In the clinical examination of sloAAdy healing fractures more attention 
should be paid to the possible invohmment of the peripheral-nerve 
branches. Roentgenographic examination should not be limited to the 
immediate site of injury. Decalcification Avhich extends toAvard the most 
distal part of the limb should be regarded as positive proof of existing 
traumatic neuritis. 

Acute bone atrophy plays a conspicuous role in the general pathology 
of osseous tissue. The aid of physiology and physiological chemistry is 
needed in solving the problem of this complex process. 
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OLID DISLOCATIONS OF THE SHOULDER* 

nV GEOHGIC K, UEXiVETT, M.D., EALTIMOHE, MARYLAND 

During ilu' jrisI hvoui y yonrs much lias boon accomplished in the cure 
of recurrent dislocal ion of iho shouldei*, but little has boon done to improve 
the treatment of acvite or old dislocations or fmcture-dislocations. Noth- 
ing of great interest has been added to the literature since Dollinger’s 
masterpiece in 1011, in which he emphasijjcd the importance of the divi- 
sion of the su!)scai')ularis and veiy minutel}’' described the existing 
pathological process. 

In this ])a])or, only those cases in which reasonable and well-advised 
manipulati^'e procedure has failed will be considered as cases of old or 
irreducible dislocation. The cases which are reported were so treated 
before ojien reduction was ad\'iscd. Fracture-dislocations in which union 
liad occurred at the site of fracture come within this group and were treated 
as dislocations. Acute fracture-dislocations will not be considered. 

The vast majority of dislocations of the shoulder are of the anterior 
type and may be di^’idcd into three groups: first, intracoracoid, — cases in 
wliich tlie head of the bone becomes fixed between the glenoid fossa and 
the coracoid process; secoiid, subcoracoid, — cases in which the head be- 
comes fixed under the coracoid; and third, subclavicular, — cases in which 
the liead passes bo}^^! the coracoid. This fine differentiation has no 
particular bearing on the indications for arthrotomy or the operative 
manipulations. The posterior and subglenoid dislocation is so uncommon 
that no special considcj'ation of it will be given here. 

In the treatment of an old dislocation of the shoulder, there are two 
points to be considered: first, ultimate function; and, second, how much 
can be accomplished by conservative treatment, — physiotherapy. Pain- 
less adaptation and fair function in some instances have been reported. 
Dessaint and many of the French school have reported such cases. A 
patient of advanced years should not be considered as a candidate for open 
reduction, as some improvement in function can be obtained by physio- 
therapy. However, by and large, old dislocations are painful and the 
discomfort is not lessened by time or by physiotherapy. Manj'' cases un- 
successfully treated by this method have also been reported. Delbet, 
after an extensive study, ^^ery tersely summarized his conclusions in these 
words: '^Arthrotomy is the means, reduction is the goal, and resection is 
the expedient.” 

Because of the pain associated with an old dislocation of the shoulder, 
operative interference is indicated. The end results of such an operation 
are most satisfactory from the patient’s point of view. Even though 
there is a limited range of motion, a shoulder in which the dislocation has 

* Read at the Annual Meeting of the American Orthopaedic Association, Pliiladel- 
phia, Pennsylvania, June 7, 1935. 
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been reduced by arthrotomy is painless and much more useful than it 
would have been if a resection had been done, especially if the shoulder 
were damaged to the extent usually found in an old dislocation. 

The operation has always been considered difficult, but there are two 
or three points which, if recognized, lessen the difficulties in accomplishing 
the desired reposition of the humerus into the glenoid fossa. The surgeon 
should use the incision with which he is most familiar, but most surgeons 
prefer the anterior incision which opens the operative field between the 
margin of the deltoid and the pectoral muscles. In some cases, the fibers 
of the deltoid muscle have been separated. In the author’s opinion, this 
allows the glenoid fossa to be cleared out more easily than does the ex- 
treme anterior incision. If one is handicapped bj’^ lack of sufficient space 
with the use of the straight anterdor incision, then the incision may be 
continued anteriorly along the margin of the clavicle. By this means, 
the pectoral fibers are freed and more exposure toward the midline 
is obtained. The incision may also be extended posteriorly along the 
margin of the deltoid and its attachment to the acromion. Through 
this exposure, the pathology is at once apparent. The supraspinatus, 
infraspinatus, and teres minor, and the capsule are drawn across 
the glenoid fossa, obliterating the normal space. The muscles and ten- 
dons are fibrosed in proportion to the amount of trauma sustained at the 
time of injury and the length of time which has elapsed since the disloca- 
tion. In a great many cases, the tuberosities, with their muscle attach- 
ments, are also torn free. 

It seems to the author that one of the most important steps in the 
operation is the clearing of the glenoid fossa, so that after the subscapu- 
laris has been cut, which allows external rotation and delivery of the head, 
there is sufficient space in or about the glenoid to enable reposition to 
be made. 

Cubbins has expressed the opinion that the biceps tendon is respon- 
sible for the difficulty in reducing a dislocation of the shoulder. In only 
two cases in the writer’s experience has the biceps tendon interfered with 
reduction. The biceps is often very badly damaged, particvdarly in those 
cases where there was a fracture of the tuberosity at the time of the dis- 
location. In many instances, the bleeps is severed and the distal end of 
the tendon will be found adherent to the humerus in the region of the 
fracture. 

The author believes that one of the most serious obstacles in the way 
of obtaining a stable, movable shoulder is the manufacturing of au anterior 
portion of the cajisule. This portion is usually so badly destroyed by the 
original dislocation and subsequent atrophy that very little of it can be 
reclaimed, and, at the outset of exploration, every effort should be made 
to conserve, in so far as jiossible, the structures about tin* anterior jiortion 
of the shoulder joint, so that the anterior ca])sule may l)e n'constnicted. 
It is quite possil)le at times to detach the suiiraspinatus and to tnin^idant. 
it into a more forward position. On many occasion-;, ihe author has been 
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obliged to resort to ])lastie o]icr!it.ions, using fascia lata. In one or Wo 
cases, the long liencl of the biceps was implanted into the head of the 
humerus, and, in one case, the coracobrachialis and the long head of the 
biceps were transferred to a shoi-t portion of the anterior capsule. la 
other words, there is no orthodox juethod for the reconstruction of the 
ligaments about, the shoulder and one has to resort to any means possible 
in order to obtain this. Of course, it is quite often impossible to subject 
an elderly patient to a long jicriod of anaesthesia and, therefore, a new 
anterior portion of the capsule cannot be manufactured. Such a case 
invariably I'csults in a slight anterior luxation of the shoulder when the 
ann is abducted. Plowever, even with this apparent deviation from the 
ideal, the result of this operation is a painless shoulder with a fair range of 
abduction. 



Fig. 1 

Showing position of circumflex and axillary nerves. 
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Too much stress cannot be placed on the importance of the cutting of 
the subscapularis. Many times it has been found necessary to divide the 
tendon of the pectoral muscle before the head of the humerus could be 
delivered from its lodging place about the coracoid process. 

The writer has found that the most satisfactory position in which to 
maintain the head of the humerus near its normal position is that of the 
so called position of salute, — the arm abducted to about 80 degrees and 
the humerus looking forward. This produces a direct posterior pressure 
and forces the head backward, relaxing the tissues about the anterior 
portion of the shoulder joint. This position is maintained for a period of 
between four and six weeks and is followed by physiotherapy. 

What is to be expected as an end result of an old and irreducible 
dislocation of the shoulder after such a mutilating operation? In most 
cases, the axillary nerve is injured by the original dislocation and the 
malposition of the head of the humerus over a period of months, and not 
infrequently it is probably injured during the time of operation, so that, 
in a great many old dislocations, a weakness, but not a complete paraly- 
sis, of the deltoid is the end result, which impairs the movement of the 
shoulder in abduction. 

If one analyzes the results obtained, it will be found that better func- 
tion can be expected in the early cases. There is a much better chance of 
securing normal function in a shoulder in which reduction was obtained 
within the first month or six weeks after the injury than in a shoulder in 
which reduction was accomplished six months after the injury. Some 
very unusual cases have been reported in which supposedly normal func- 
tion has been obtained in old dislocations of the shoulder, but the author’s 
experience has been that the sooner the operation is performed the better 
the function which is obtained. The writer believes that if 45 degrees of 
voluntary abduction is secured in an old dislocation of the shoulder, in 
which the head of the humerus has been in malposition over a period of 
six months, the result is very satisfactory. 

The points which have been mentioned are based on the author’s 
experience with approximately twenty cases of old irreducililc dislocation 
of the shoulder. It has been possible to collect satisfactory records of 
only fourteen cases, as a number of these patients were operated iqion in 
small rural hospitals where the records are incomplete or the case histories 
have been lost and accurate notes are not obtainable. 

C.\SE REPORTS 

C.^SE 1. M. S., a female, aped thirty-seven years, was admitted on Decemher 12, 
1922. Seven months prior to admis-Mon, the jjatient liad sustained a fnicturc-dislocation 
of the right .shoulder and a fnicture of both Ironcs of the forearm. The fracture of the 
upper third of the humerus had been allowed to lieal, hut the dislocation of the shoulder 
had not been reduced. Xeurological examination eonfirmcrl the cliniail oiiinion of a 
paralysis of the deltoid, probably the result of an injury to the axillary nerve. 

-Vn arthrotomy of the shoulder was performed throuch the anterior inci-ion le twr'en 
the inner margins of the deltoid and pectond muscles. Tlie glenoid fo'-vi wa= cleare'i of 
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ft mass of fibrous tissue; the subscapulftris was divided; and llie iicad of tlie iminerus was 
dislodged from bcncatli tlic subcoracoid process and delivered into the glenoid fossa. 
The biceps tendon was very markedly frayed. Only a small portion of the anterior part 
of the capsule could be reclaimed, and the tendon of the coi-acobrachialis and the biceps 
was fastened to the short, iiortion of the atiterior part of the capsule, thus reenforcing the 
capsule at this point.. Tlic arm was placed in the salute position of abduction, the head 
of the humerus looking forward. 

In view of the fact, that the patietit apparently had a complete paralysis of the 
deltoid, the head of the humerus was partly scarified and the arm was maintained in a 
position of abduct ion for a jieriod of two months, as a fibrous ankylosis was considered 
desirable. 

The patient made an uneventful rccovciy. Although function in the deltoid has 
not been recovered, the patient has an active, useful arm with GO degrees of abduction, 
but no free motion in tlic shoulder joint. 

Case 2. G. T., a male, aged forty years, wasadmitted on July 1, 1925. The patient 
had sustained a dislocation of the left shoulder five weeks pre\dousl 3 '. An attempt 
at reduction under anaesthesia was unsuccessful. 

At operation, through the anterior incision, the shoulder was explored. The glenoid 
fossa was cleared of fibrous tissue and the tendons of tlie supraspinatus and infraspinatus 
muscles were severed. The head of the liumerus was palpated beneath the coracoid 
process. Several c.xostoses were noted about the margin of the head and were removed, 
after which the subscainilaris was divided. By external rotation, the head of the humerus 
could be delivered, but was obstructed by the biceps tendon which was then divided. The 
head of the humerus was replaced in the glenoid fossa and the anterior capsule was 
repaired, utilizing the tendon of tlie biceps as a reenforcement of the anterior part of the 
shoulder joint. The arm was placed in a plnster-of-Paris dressing in abduction of about 
45 degrees and slightly forward. 

The patient was examined a few weeks after operation, but the writer has been unable 
to communicate with him since that time and the end result cannot be reported. 

Case 3. Mrs. J. S., aged fifty-six years, was admitted on August 19, 1927. Three 
weeks prior to admission, the patient had fallen and had injured the right shoulder. 
Both physical and roentgenographic examinations shoived a fracture-dislocation of the 
right shoulder. 

The author was of the opinion that sufficient union liad occurred at the site of 
fracture to justify an attempt at reduction at this time. Under anaesthesia, manipula- 
tion was done without success. An arthrotomy was then performed and, with very little 
difficulty, the head of the humerus was dislodged from beneath the subcoracoid process. 
The fragments, however, became disengaged at the line of fracture and were wired into 
position after reduction. 

The patient made an uneventful recovery. One year after operation, she had 80 
degrees of abduction, with no evidence of any paralysis of the deltoid. 

Case 4. A. P., a male, aged tiventy-five years, was admitted on May 26, 1929. 
Three years previously, the patient had dislocated both shoulders during a convulsive 
seizure associated with a meningitis. No attempt at reduction had been made. 

Physical examination showed a rather unusual atrophy of the supraspinatus and 
infraspinatus muscles of both shoulders with a distinct depression and flattening pos- 
teriorly. There was very little motion between the head of the humerus and the coracoid 
process, but the scapulae had compensated for this lack, so that there was external 
rotation, but very little internal rotation. 

The author informed the patient that he was not sure he could accomplish a reduc- 
tion at this late date. The arm was put in traction over a period of several days in order 

to stretch the muscles about the shoulder joint. 

On June 13, 1929, the shoulder was e.xplored through the anterior incision. It was 
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not possible to identify either the supraspinatus or the infraspinatus muscle. The 
glenoid was cleared of a mass of fibrous tissue. The cartilaginous surface of the glenoid 
was considerably damaged. The subscapularis tendon was divided and, with great 
difficulty, the head of the humerus was dislodged from its resting place beneath the 
coracoid process and placed in the proximity of the glenoid fossa. A complete reduction 
could not be obtained. An attempt was made to repair the anterior capsule, but there 
was very little available tissue. The arm was placed in a few degrees of abduction and 
slightly forward. 

Five years after operation, there was no free motion in the shoulder joint, but there 
was about 30 degrees of abduction due to scapular movement. When compared with 
that of the opposite shoulder, function had not been improved. 

The author was very doubtful before the operation that he could im- 
prove the condition of the shoulders in this case, but the patient and 
his family were very anxious to see if something conld be done. The 
case is reported as a failure as the patient does not feel that he has been 
benefited in any way. This is the only case of this type reported in this 
series. 

Case 5. A. M., a male, aged sixty-four years, was admitted in March 1931. 
Seventeen months previously, the patient had dislocated the right shoulder. On admis- 
sion, he complained of loss of function of the arm, and of discomfort. 

Examination revealed a subcoracoid dislocation of the shoulder, with marked restric- 
tion of motion. Attempted manipulative reduction was unsuccessful. 

An open operation was then performed, in which the anterior deltoid incision was 
used. The head of the humerus was found in the subcoracoid position. The capsule 
was not identified. The glenoid fossa was found to be filled with scar tissue which was 
carefully removed. Attempts at moving the head of the humerus at this stage, after the 
division of the subscapularis, were not successful. On further setirch, an exostosis was 
found in the region of the greater tuberosity, which seemed to prevent reduction. This 
exostosis was removed and the head was levered into the glenoid. The arm was placed 
in a plaster Velpeau bandage. 

The patient was seen four weeks after operation. He then disappeared and a final 
check-up cannot be obtained. 

Case 6. M. H., a female, aged sixty years, was admitted on .April 29, 1931. Seven 
months prior to admission she h,ad fallen and had dislocated the right shoulder. 

Examination revealed an old subcoracoid dislocation of the shoulder. An attempted 
closed reduction under anaesthesia was unsuccessful. 

At operation, April 30, 1931 , there was present the usual condition of obliteration of 
the glenoid fossa by a mass of fibrous tissue and the atrophied tendons of the supraspi- 
natus and infraspinatus muscles. The glenoid was cleared of fibrous tissue and .as much 
of this tissue as possible was reclaimed. The head of the humerus was identified beneath 
the coracoid process; the subscapularis was divided; and, with very little difficulty, the 
head of the humerus was replaced in the glenoid fossa. The arm was fixed in abduction. 

Four years later, examination showed 70 degrees of free motion in abduction, eleva- 
tion of the arm to a right angle, and a slight we.akncs,s of the deltoid. The shoulder is 
painless, and function is satisfactory. 

Case 7. K. M., a female, aged sixty ye.ars, was admitted on May 13. 1932. Two 
months prior to admission, the patient had sustained a dislocation of the left .‘•boulder. 
.Attempts at reduction had been unsuccessful. 

Examination showed a typical subcoraeoid ilislocation of the shoulder. 

Exploration of the .shoulder, through the anterior incision, disclosed that the clenoid 
fossa was filled with old blood clots and semifibrous ti.'^sue. The supratpinatu--' and 
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infrapinatus muscles were identified and freed from their attachments about the tuber- 
osities. The head of the liumerus was t lien identified in a snbclavicular position, having 
passed Ijeyond tlic coracoid lU'occss. With a great deal of difficulty, the humerus was 
fieed fiom this position, the sulrscapularis was divided j and reduction was obtained. 
Tlio ])aticnt was very sliockcd by tlie oj)cration and time did not permit the manufactur- 
ing of an anterior portion of the cai)sulc of the joint. 

Three years later, examination showed that the patient had about 40 degrees of 
voluntary abduction, but the arm could be j)assivcly abducted to 00 degrees. 

The patient is well .sat isfied with the end residt, although there is considerable rela.va- 
tion of tlic anterior part of the shoulder joint. 

Case S. T. H., a female, aged fifty-nine 3 'ears, was admitted on April 28, 1933, 
suffering from an old dislocation of the shoulder of five months’ duration. Reduction 
bj’ manipulation had been attempted without success. The patient complained of pain 
and discomfort, and an inabilit}' to use the arm. 

An operation was iierformed on April 29, 1933, through the usual anterior incision, 
b}’’ the resident surgeon who stated that he had succeeded in getting the head of the 
humerus in or about the glenoid fossa. Roentgenograms, made one week later, however, 
showed the shoulder to be dislocated. 

The author expressed the opinion that the head had not been replaced in the glenoid 
fossa, and an exploratoiy operation was done on Maj' 23, 1933, which confirmed this 
opinioii. The glenoid fossa was cleared of a fibrous mass and the head of the humerus 
was replaced. 

Examination, about two j'cars after the operation, showed onlj’’ about 40 degrees of 
voluntaiy abduction, although the shoulder eould be passivelj' abducted to about 90 
degrees. There was quite a marked limitation of inteimal and external rotation and a 
moderate relaxation of the anterior portion of the capsule. 

The patient has a useful, painless arm and is veiy well satisfied with the result. 

Case 9. E. B. F., a male, aged sixtj'-two j'cars, was admitted on July 24, 1933. 
Six weeks prior to admission, the patient had sustained a subcoracoid dislocation of the 
shoulder, udiich had not been recognized. Manipulative reduction was attempted, 
without success. The arm u'as then placed in continuous traction for a period of 
fortj'-eight hours and a second attempt at reduction was made, also without success. 

On August 1, 1933, an open operation was performed through the usual anterior 
incision, and the head of the humerus was located beneath the coracoid process. The 
glenoid fossa was cleared of fibrous material and the subscapularis was di^^ded. An 
attempt was made to deliver the head of the humerus, and, during this procedure, the 
humerus was fractured just below the tuberosity. This in no waj’’ interfered with the 
reduction. The patient’s condition was such that it was impossible to reenforce the 
anterior part of the capsule of the joint. The arm was placed in a plaster dressing in the 
salute position. 

Examination, eighteen months after operation, showed that the patient had a very 
marked weakness of the deltoid. The head of the humerus was slightly forward and 
downward. 

There is a marked weakness of the deltoid with only about 30 degrees of volun- 
tary abduction. The shoulder is painless and the patient states that he is very we 
satisfied with the end result. 

Case 10. J. P., a male, aged fifty-eight jmars, was admitted on October 29, 1933. 
Six months prior to admission, the patient had been operated upon by Dr. Dandy or 
removal of a brain tumor. Neurological signs had persisted after his return home an , 
during an attack, he had fallen and had dislocated the right shoulder. , + • I 

An attempt at reduction was unsuccessful. The patient presented the typica 
picture of a posterior dislocation of the shoulder. Under anaesthesia, the sh^lder cou 
be reduced, but would immediately slip back into the posterior position. Explora 
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Fig. 2 

Case 12. B. G., aged fifty j’ears. Subcoracoid dislocation of shoulder with 
fracture of tuberosities of four weeks’ duration. 


disclosed that the biceps tendon had been torn free from the bicipital groove and was 
acting as an obstacle in the reduction of the shoulder. The tendon was divided and the 
Nicolai type of operation for fixation of the head was done. 

A few days after the operation the patient became totally disoriented and he died eight 



I'lG. .3 

Ca-i‘ 12. 15. G. Thni- wti-k^ after niluct’.d!!. 
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Fig. 4 

Case 12. B. G. Fourteen months after operation. Voluntary abduction of 45 
degrees. Painless shoulder. Axillaiy nerve injured in original dislocation. 


days after tlie operation. It was felt by all concerned that the operative procedure had 
nothing to do witli tlie patient’s death. 

This case is one of the few instances in which the long head of the 
biceps acts as a factor in preventing the reduction of a dislocation of the 
shoulder. 

Case H. J. T. D., a male, aged fifty years, was admitted on July S, 1934, with a 
typical subcoracoid dislocation of the left shoulder. On July 13, 1934, the author 
attempted manipulative reduction under anaesthesia, which was unsuccessful. 

On July 20, 1934, approximate!}’’ one month after the injury, an open reduction of 
the shoulder was done. Fascial sutures were used in order to repair the anterior part of 
the capsule. The patient developed an infection. 

Examination, made on Februaiy 13, 1935, showed a rela.xation of the anterior part of 
the capsule. The deltoid was strong, and there was voluntary abduction of 60 degrees. 
The patient stated that motion was gradually increasing. 

The patient now has a slioulder that functions well. 

This is a case of a relaxation of the anterior part of the capsule follow- 
ing unsuccessful repair and slight infection. 

Case 12. B. G., a female, aged fifty years, was admitted on February 12, 1934, 
One month prior to admission, she had fallen and had dislocated the left shoulder. 

Manipulative reduction was unsuccessful and, on February 23, 1934, an arthrotomy 
was performed through an anterior incision. The greater tuberosity, with its muse e 
attachments, was found to be free. The glenoid fossa was cleared of a fibrous-tissue mass 
and the shoulder was reduced without division of the subscapularis. The greater tuber- 
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Fig. 5 

Case 13. M. S., aged forty-one years. Subcoracoid dislocation of shoulder of 
throe months’ duration, following manipulation for adhesions of shoulder. 



Fio. 0 

Ca.'ic 13. M. S, One year after operatii'ii. 
improving. Voluntary abduction of .'lO liegnv-. 
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Fig. S 

Case 14. A. A. Two months after reduction. Patient has voluntary abduction 
of 40 degrees. 


THE JOURNAL OF BONE AND JOINT SURGERV 


OLD DISLOCATIONS OF THE SHOULDER 


605 


osity was fixed in place witli a small nail. The arm was placed in a slightly forward and 
abducted position. 

The patient made an uneventful recovery. Examination, fourteen months after 
the operation, showed voluntary abduction of 45 degrees with passive abduction of 80 
degrees. There was good power in the anterior and posterior portions of the deltoid, 
but the midsection of the deltoid seemed weakened. 

The patient states that she has a painless and useful arm and is very well satisfied 
with the end result. 

Case 13. M. S., a male, aged forty-one years, was admitted on May 13, 1934. 
Eight months previously, he had injured the right shoulder. He continued to have dis- 
comfort for several weeks. About three months before he was seen by the author, the 
patient had been given a general anaesthetic and the shoulder had been manipulated for 
the release of adhesions. Manipulation did not improve the condition, — the arm 
remained persistently painful with marked loss of function. 

On admission, physical examination showed considerable atrophy in the region of 
the deltoid. Roentgenographic examination revealed a tj^pical subglenoid dislocation of 
the humerus. 

On May 14, 1934, an operation was performed through the anterior incision. The 
glenoid fossa was cleared and the supraspinatus muscle was detached from the tuberosity. 
The subscapularis was divided, and reduction was accomplished. The arm was placed in 
a Velpeau bandage in a few degrees of abduction. 

A recent examination siiowed a moderate weakness of the deltoid with about 65 or 70 
degrees of voluntary abduction. The shoulder is painless and function is very satis- 
factory. The condition is gradually improving. 

The author assumes that the dislocation occurred at the time of 
manipulation and not at the time of original injury, eight months before 
the date of operation. Therefore, this case is listed as a dislocation of 
three months’ duration. 

Case 14. A. A., a male, aged sixty-two years, was admitted on March 27, 1935. 
Seventeen months previouslj’, he had fallen and had injured the right shoulder. He 
consulted a “bone-setter” who manipulated the arm. 

Physic.al examination showed a t}T>ical subcoracoid dislocation, with a flattening of 
the shoulder joint, but with a good functioning deltoid. Roentgenographic examination 
disclosed a very marked deformity anterior to the greater tuberosity, with excess bone 
formation at this point. 

At opcr.ation, through the anterior incision, the thickened area about the greater 
tuberosity was partially removed, and the tendons of the supraspinatus and infraspinatus 
were freed. A rather thick, firm mass of filjrous tissue was removed from the glenoid 
fossa. The head of the humerus was identified beneath tlie coracoid process. The 
subscapularis and the tendons of the pectoral muscle were divided before the head could 
be rotated from its resting place. Reduction was obtained and a surprisinglv good an- 
terior portion of the capsule was reconstructed with the tendons of the supraspinatus and 
the remaining portion of the capsule. The arm was placed in a Velpeau bandage in the 
6,alutc position. 

Six weeks after operation there was good i>owcr in the deltoid and about -10 degrees 
of voluntary abduction. The shoulder is painless and the patient seems very well pleased 
with the result. 


SUMMARY 

In e.Tscs of old dislocation of the .shoulder, operation is indicated for 
restoration of ftinction and relief of discomfort. 

Operation is advised in alt early cases. In the older cases, in which 
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the slioiildcr lias been dislocated for several months and there is painless 
adaptation with 50 degrees of free movement, operation is not advisable. 
Ex]icrioncc has shown that t.ho end result in tiicse cases is seldom perfect 
function of the shoulder with a free range of motion. In most instances 
the free movement obtained is in proportion to the duration of the dis- 
location, The early cases arc mucli more successful. 

Weakness of the deltoid is jiresent in a large jicrcentage of cases 
following o])eration. This ma}'’ be duo cither to the original injury or to 
operation, as the nei've supply to the deltoid may bo easily damaged by 
the division of the subscapularis muscle. 

The first ste]i in the ojicration, in the author's opinion, is the clear- 
ance of the glenoid fossa and the division of the subscapularis muscle, but 
the most difficult step is the I'cconstniction of the anterior portion of the 
capsule. This maj’’ bo accomplished by utilizing the long head of the 
biceps, as described b}" Nicolai in his treatment for recurrent dislocation 
of the shoulder, or bj’’ reenforcing the anterior ])art of the capsule with 
fascial sutures. In one or two instances the writer has transferred the 
tendon of the coracobrachialis and the long head of the biceps and at- 
tached them to the short superior portion of the capsule, thus reenforcing 
the anterior part of the joint. While operation for an old dislocation of 
the shoulder ma)’’ not result in 100 per cent, function, it is much more 
satisfactory than a resection of the head of the humerus for the same con- 
dition. 
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RECONSTRUCTION OF THE DIGITAL TENDON SHEATH 


A Contribution to the Physiological Method of Repair of 
Damaged Finger Tendons * 

BY LEO MAYER, M.D., NEW YORK, N. Y. 

Attending Orthopaedic Surgeon, Hospital for Joint Diseases 
AND NICHOLAS RANSOHOFF, M.D., NEW YORK, N. Y. 

Associate Orthopaedic Surgeon, Hospital for Joint Diseases 

Through the researches of Biesalski, Henze, and Ma 3 ’’er it has been 
proved that adhesions to transplanted tendons can be prevented most ef- 
fectively by avoiding trauma to the gliding mechanism of the tendon. 
This mechanism consists partly of the sheath, partly of the paratenon 
(the loose gliding tissue which intervenes between the tendon and the 
rigid fascia), and finally of the smooth, gliding cells on the surface of the 
tendon. Damage to any portion of the gliding mechanism is likelj’’ to 
result in the formation of an adhesion which prevents the motion of the 
tendon. In operating on paralyzed limbs where normal tendon sheaths 
are available, it is possible in almost all instances to minimize the forma- 
tion of postoperative adhesions by running the transplanted tendon 
through the sheath of the paralyzed tendon. If the operator exercises a 
reasonable degree of care and does not damage the delicate, gliding cells on 
the surface of the tendon or on the corresponding smooth inner wall of the 
tendon sheath, a free, gliding motion comparable with the normal usuallj’’ 
results. In a check-up of over 400 tendon trans]fiantations done for 
paralytic conditions, the authors found approximatel 5 ’- 90 per cent, of 
good or excellent results. 

In dealing vdth traumata to the finger tendons, however, conditions 
are quite different and the results of tendon transplantations have been 
cxtremel}'- disappointing. The reason for this is evident when one con- 
siders the pathological changes which occur after a division of liic flexor 
tendons of the fingers. Even if no infection occurs, adhesions form which 
bind the distal stumps of the flexor digitorum sublimis and the flexor 
digitorum profundus tendons to one another and to the inner wall of tlie 
tendon sheath (Fig. 1). 

These adhesions extend from the ])oint of division of the tendons 
down to the distal end of the digital theca. Tliej- destro.v tlie smooth 
cells on the surface of the tendon and the sheath. Tlie proximal tendon 
stumjis retract, leaving a gap of several inches between them and the dis- 
tal stumps. Like the distal stunijis, tliei- become bound to one another 
bj' adhesions, but these rareh' extend jiroximalh- for more than one inch. 

* Read at tlie Annual Moctinc of the Aineriean .teadeniy of .Siirv'-"!,*:. 

St. Ixiuis, Missouri, .Tanuary 1-1, It'oO. 
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'lliG gap between iJie tendon ends is filled with scar tissue which replaces 
the tendon sheath. It is obvious that the normal gliding mechanism 
of the tendon lias been completely destro3’'ed and that^ conscquentlj’^, the 
conditions for reestablishing free gliding of a transplanted tendon are so 

unfavorable that only in ex- 
ceptional instances can an im- 
planted tendon perform its 
normal function. 

If a mild infection has oc- 
curred, the adhesions are den- 
ser, and the degree of damage 
increases with the severity of 
the infection. 

Despite the cases reported 
b}’- Bunnell, Koch, Cleveland, 
and a few others, the percent- 
age of satisfactory results has 
been so low that experienced 
surgeons hesitate to undertake 
the operation, and the insur- 
ance companies, who cast a 
critical eye on results, refuse 
to endorse it. 

For the past four years 
the authors have been tiying 
to improve the technique of 
tendon transplantations for 
damaged fingers. It seemed to us that if there were a possibility of 
reconstructing a smooth-walled tendon sheath to replace the scarred 
one, there would then be a possibility of implanting a new tendon and 
retaining its gliding function. One of us (N. R..) called attention to 
the work of Prime of the Columbia College of Physicians and Surgeons. 
Prime pursued his investigations under the direction of Dr. William 
Clark and made a systematic attempt to find out a method of pre- 
venting adhesions following operations on the brain. He discovered 
that chemically pure celloidin did not produce the typical foreign- 
body reaction, but that the surface of the celloidin became coated with 
smooth tissue whose flattened cells resembled those lining the wall of 
the tendon sheath. At that time Prime had made no mention of the 
possible application of this fact to tendon surgery. Animal experiments, 
in which the authors implanted tubes of chemically pure celloidin sui- 
rounding the Achilles tendon of a rabbit, confirmed Prime’s results an 
indicated that a sheath could be built up around the tendon which in 
many respects resembled the noi’mal lining of the tendon sheath. Tie 
exact mode of application to damaged finger tendons was for many 
months so puzzling as to baffle us. Many plans were tried and weie 

THE JOURNAL OF BONE AND JOINT SUROEUl 



Pathological conditions found when the 
flexors of the index finger have been severed 
near the metacarpophalangeal joint. Note the 
scar tissue binding the tendons to one another, 
destrojdng the tendon sheath, and filling the 
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unsuccessful, but finally the following procedure was devised and has 
given sufficient success to warrant publication.* 

PREPARATION OF CELLOIDIN TUBES 

First, it was necessary to make celloidin tubes of varying sizes corre- 
sponding to the tendon sheaths of different hands. These celloidin 
tubes had to have perfectly smooth surfaces, since, if any roughness were 
present, the characteristic smoothness of the tissue enveloping the tube 
would be lacking. After experimenting with numerous methods, we were 
compelled to follow the slow-evaporation method, since it alone gave us 
tubes of satisfactory smoothness and hardness. A thick solution of 
chemically pure celloidin (pyroxylin, guncotton) is made by dissolving it 
in acetone. The solution is poured slowly into test tubes of var 3 dng 
sizes. We have found three sizes to be sufficient. The diameters of the 
tubes used are as follows: large, one centimeter; second size, eight-tenths 
of a centimeter; small, six-tenths of a centimeter. 

The pouring must be done very slowly, so that air bubbles do not 
accumulate in the tube. The tubes are placed upright in an incubator at 
37 degrees, centigrade, and allowed to evaporate very sIowIjl This gets 
rid of any remaining air bubbles. As the acetone evaporates and the 
level of the fluid becomes lower, additional solution is added in order to 
keep the test tubes filled to the brim. This process must be repeated about 
once a week during the first three months; evaporation is usually com- 
plete at the end of four or five months. When on inspection of the test 
tubes the celloidin seems to be sufficientlj' hard, the test tube is broken 
with a gentle blow of a hammer and the celloidin tube can then be re- 
moved. The outside diameters of the completed tubes correspond to the 
inside diameters of the test tubes used. 

The celloidin tubes arc kept in a solution of distilled water until the 
time of the operation. They are then sterilized bj" immersion in a 1 to 
2000 solution of oxyej’^anate of mereuiy just as is emploj^ed in sterilizing 
a ej'stoscope. The immersion should not last longer than twentj’ min- 
utes. In our first attempts at sterilization, the tulies were left in for 
several hours and their surface then showed a greenish scum, cvidentlj* 
due to dialj'sis of the mercuiy solution. This destroj'ed the smoothness of 
the celloidin tube and interfered with the smoothness of the onvelo])ing 
tissue. 


OPER.^TIVE TECHNIQUE 

The operation is done in two stages. Tlie first consists in a coiniilete 
resection of the scarred tendon sheath and damaged tendons and the im- 
idantation of the celloidin tube. Tins tube must reach from th(‘ proximal 
stumps of the tendon down to the tlistal attachment of t!ie flexor profun- 
dus at the base of tlie distal jihalanx. The incision for this exten-ive 

* .V preliminary report of the celloulin-tuhe inetlnMi w.-.s puhli'-ln'i! in tlje .t.'iiuinrv 
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operation sliould follow the normal creases 
of the iMilm and fingers. Bunnell has 
.shown that keloid formation can be 
uv<n<led if incisions do not cross the creases 
a I a right angle. Figure 2 indicates the 
type of inci.sion which has been used most 
freqiientljL Slight variations from this 
gimeral plan have to be made to suit each 
patient. TIw skin and subcutaneous tis- 
sne.s arc dissected back with particular 
care to avoid damage to the sensory 
nervi's. When t.hc finger itself is being 
worked on, the palmar flap should be 
made a.s thick as possible, since this will 
serve to cover the celloidin tube more ef- 
rypical incKsioa for fir.st .stiiRc fectively and will eventually help to re- 

divided flexor fendons of the ph^co tlie normal vincula and thus act to 

index fnificr. The incision fol- Jiold the tendon against the phalanges, 
lows tlic normal creases of tiic ,,, r ■, 

palm and linRcvs. -dd of the scar tissue is carefully removed 

by sharp dissection. The distal portions 

of both the flexor sublimis and the flexor profundus tendons are e.xcised. 

If possible, a half-inch stuinp of the fle.xor profundus tendon is left to 

servo as an anchorage for the tendon graft to be implanted at the second 

operation. The proximal stumps of the flexor sublimis and the flexor 

profundus are then located and the 




Implantation of the celloidin tube 
after excision of scarred tissue. The 
tube is held in place with two stitches 
passing tlirough the proximal and dis- 
tal stumps of the flexor profundus 
tendon. 


elasticity of their muscles is investi- 
gated. In some instances, when 
many months have intenmned be- 
tween the accident and operation, 
the muscles of the damaged finger 
have become so atrophic and shrunken 
that there is practically no elasticity 
left in their fibers. If this fact is 
elicited at the time of the first opera- 
tion, it simplifies the plan for the 
second stage. The celloidin tube is 
next implanted (Fig. 3) . It occupies 
the space left by the resection of the 
tendons and the scarred sheath. It 
is held in place proximally by a 
single stitch taken through it and the 
proximal stump of the flexor pro- 
fundus tendon in such a way as to 
hold the tendon within the tube ; it is 
attached distally by a second similar 
stitch which anchors the distal 
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stump of the flexor profundus tendon within the tube. The authors haA'e 
attempted various methods of avoiding a long incision by tunneling and 
undercutting, but thus far have not found any method which gives as 
adequate an exposure as the one described. ^Tien the tube is in place, 
the subcutaneous tissues are united over it by a series of fine interrupted 
stitches. There must be a complete covering of the celloidin tube by this 
process. Finally, the skin is also united by fine interrupted stitches, 
great care being taken to secure accurate approximation of the skin edges. 
A light splint, usually of plaster-of-Paris, is then applied so as to give 
fixation to the finger which has been operated upon. 

The second stage is performed from four to six weelcs after the first. 
A longer period of immobilization might seem advisable, but is accom- 
panied by the danger of increasing the stiffness of the finger joints, which 
must of course be avoided. The plan of 
the second operation depends upon the 
condition of the muscles as ascertained at 
the first operation. If the muscles of the 
damaged tendons are in good condition, 
the operation is done as follows: A two- 
inch palmar incision is made approxi- 
mately at the level of the proximal stumps 
of the divided tendons (Fig. 4). The inci- 
sion is deepened to the level of the celloidin 
tube and the proximal tendon stumps are 
lifted out of the tube, A second incision 
is then made near the tip of the injured 
finger. This consists of a short transverse 
incision in the distal crease of the finger 
and a half-inch vertical prolongation along 
the side of the finger, thus making a short 
L-shaped incision. As the subcutaneous Qf (,],0 flexor tendons of the index 

tissues are dissected away, the distal por- finger. As in the first st.oge, the 
,. , 1 -Ml incisions follon- tlie normal crc.-Lses. 

tion of the celloidin tube becomes visible. The incision above the wrist may lie 

Within it lies the stump of the flexor ])ro- made transverse or vertiaal. 

fundus tendon. This is lifted out of the tube and a probe, threaded witli a 

silk guide suture, is passed through the length of the celloidin tube and 

out in the region of the proximal tendon stunqis. Tlie celloidin tube is 

then grasped with a clamp and gently withdrawn from the finger, leaving 

the guide suture in place. In every instance the tube ha.s been found 

completely enveloped by a smooth, glistening membrane whose .surface 

closely resembles the normal lining of a tendon sheath. Within the tube 

is msually found a small quantity of clear straw-colored fluid, similar in 

appearance and consistency to the secretion of the normal tendon sheath. 

The operator then returns to the palmar incision and frees the proximal 

stump of the flexor profundus tintil normal tendon is visil)le. ,\s a rule, 

the stumji is scarred for ajiiiroximately one inch. .\ Xo. 2 Deknatel silk 
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stitcli is llion iiisortocl, bogiiiniiig iliroe-oighihs of an inch proximal to the 
level of normal tendon. 'Jdn; stitcli ii.scd is that already described by 
Bunnell and Mayer in i)revious communications. Figure 5 indicates the 
manner in which the stitch is in.serted. Two .small cambric needles, 
preferably with calyx eyes, are threaded with a ten-inch length of silk. 
The ojierator notes carefullj'' that level of the tendon where its surface is 
covered with normal gliding cells, and iirscrts the first needle horizontally, 
three-eighths of an inch proximal to this point. The scarred tip of the 
tezidon is grasped with a tendon clamp to facilitate pas.sing the needle 
with minimal trauma. The .same needle is then reinserted into the ten- 
don, this time obliquel)' in a distal direction at an angle of about 45 de- 
grees, .so as to emerge on the oppo.sitc side of the tendon. The points of 
exit and entry of the needle must be as close together as po.ssible so as not 
to Ica^’c silk cxpo.'jcd on the surface of the tendon, since this would tend to 
form adhesions. The needle is then reinserted a third time, also at a 45- 
degreo angle, and is brought out close to that level of the tendon which the 
operator has jn-eviousl}’ noteil as the termination of norma} tendon tissue. 
With the second needle two stitches arc taken at an a 2 igle of 45 degrees. 
These stitches cross the first series, and emerge at a point 180 degrees 
o])positc the fii-st. The ti-aumatized tip of the tendon is cut off horizon- 
tally with a sharj) knife just distal to the omei'gence of the silk sutures. 
The surface of the tendon should then show a iiormal cross-section. The 
two needles are removed and the silk strands are pulled taut, in order to 
take in all the slack. As this is being done, the silk, emerging from the 
sides of t he tendon, will be seen to force its way between the tendon fibrils, 
so as to cmei'gc near the center of the tendon. When this stitch has been 
propcrlj'’ inserted, no silk should be visible on the surface of the tendon, 
the two free ends should emerge near the center of the cross-section, and 
the operator should be able to exert at least five pounds of traction on the 
silk without causing it to tear out of the tendon. 

If the distal stump of the profundus tendon is three-eighths of an inch 
long, it is suitable for the distal anchorage of the transplanted tendon and 
a corresponding stitch should be inserted into it. If, however, the distal 
stump is too short, a small drill hole must be passed through the base of 
the distal phalanx. In some cases the authors have used a drill hole 
passed in an anteroposterior direction; in others, a drill hole in a lateral 
direction has been employed. It is not easy to drill these holes without 
trauma and, for that reason, whenever possible, direct attachment to the 
tendon stump is a preferable procedure. 

The next step is the implantation of a free tendon graft. The opeia- 
tor has a choice of various tendons, but, as a rule, the one best suited is the 
proximal intact portion of the flexor siiblimis of the injured finger. ne 
stump of this has already been exposed in the palm. The proximal por 
tion, of the tendon is easily exposed by a one-inch incision placed just 
above the wilst. When slight traction is exerted on the tendon in t m 
palm, it can be identified aboAm the wrist. It is freed in the palm )y 
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Fig. 5 

A: Insertion of the tendon stitch 
into the flexor profundus tendon. 

The scarred tip of the tendon is 
grasped unth a tendon clamp, and the 
needle, threaded with No. 2 Dek- 
natel silk, enters the tendon three- 
eighths of an inch proximal to the 
scarred portion of the tendon. 

B: The tendon stitch has been 
inserted with the two ends emerging 
just proximal to the scarred tip of the 
tendon. With a sharp knife the tip 
is now cut ofli just beyond the point of 
emergence of the silk. 

C; Diagram illustrating the course 
of the silk through the tendon. 

D: The tendon suture has been 
inserted into the stump of the 
profundus and into the free tendon 
graft. The free ends have been 
pulled taut and have forced their way 
between the tendon fibrils, emerging 
near the center of the cross-cut of the 
tendon. The sutures have been 
passed about one another preparatory 
to knotting. 

E: The tendon suture completed. 

The ends have been tied with slight 
tension so as to produce a little 
buckling of the tendon ends. The 
ends lie buried between the coapted 
tendons. 

undercutting with the scissors 
until the tendon enters the 
carpal sheath. With a gloved 
finger placed around the tendon 
above the wrist, it is then pos- 
sible with a snapping motion to 
pull the tendon out of the 
sheath. The free end is then 
threaded with the typical ten- 
don suture as alreadj’’ de- ET 

scribed, and the tendon is Fig. 5 

divided at its musculotendinous 

junction. The ends of the suture are left sufficiently long so that the}' 
can bo looped through the guide suture and the tendon can be pulled down 
through the reconstructed digital sheath. The graft itself should be 
somewhat longer than the distance between the stumps of the flexor pro- 
fundus tendon. The operator must next determine accurately the length 
of the transplanted tendon. This is one of the most difficult parts of the 
oiieration, since too long a tendon will fail to give adequate flexion and too 
short a tendon will produce a contracture, usually of the terminal phalanx 
of the finger. The following method gives the best results: The wrist and 
finger are held at ISO degrees, and the jiroximal stump of the flc.xor pro- 
fundus tendon is pulled on by means of the stitch already inserted until the 
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Free tendon graft 
taken from flexor 
sublimis of index 
finger above point 
of division 


Remaining stump 
of divided flexor 
profundus of index 
finger 



Flexor 

profundus 


Transplanted 
flexor sub- 
limis of 
middle finger 


Incision for 
removal of flexor 
sublimis of 
index finger 


Fig. C 

Traiisidantiitioii of tiie flexor sublimis of middle finger, 
longthcnod by a free tendon graft taken from the flexor sublimis 
of the index finger to replace the divided flexor tendons of the 
index finger. The transplanted tendons run through tlie sheath 
enveloping the celloidin tube. 


liniil of cxtoii.sioii of tlio muscle lias been readied. With a probe, the dis- 
tance is now measured between the jiroximal and distal stumps of the 
flexor iirofundus tendon. This gives the accurate measure of the length 
of the graft. Its unthreaded end is then cut, in order to shorten it suffi- 
cientlj'’; a No. 2 Deknatel silk suture is inserted at this end; and the sutures 
are then tied to the corresiiondingsutures of the profundus tendon, so as to 
splice the transplant between its two stumps. In tying the sutures, 
enough tension should be ]jut on the silk to cause the tendon ends to 
buckle slightljL This helps to ghm accurate approximation of the tendon 
fibrils to one another. Tlie union of the tendon must be sufficiently ac- 
curate so that no raw tendon surface is visible at any point, but every- 
where the operator sees the smooth, gliding surface of the tendon. The 
knots are buried between the opposing ends of the spliced tendons. Wien 
the stitch has been completed, the finger ought to bend slightly as it is re- 
leased by the operator. The opei'ator should with ease be able to straight- 
en the finger completely without inducing any separation at the lines of 
the tendon suture. The operation is completed by interrupted subcutane- 
ous stitches and skin stitches. 

If the muscles of the damaged finger tendons do not appear capable o 
regeneration, it is wiser to utilize the sublimis muscle of the adjacent fingei 
as the activating power. The tendon of the adjacent sublimis is expose 
near the metacarpophalangeal joint, is divided in this region, is threade 
with the silk suture, and is then prolonged by means of a free tendon gra t 
exactly as in the operation just described. (See Figure 6.) 
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AFTER-TREATMENT 

The details of the after-treatment are no less important than those of 
the operation, and it is only by following them precisely that we have 
been able to secure gratifying end results. After the tendon transplanta- 
tion, the finger is again splinted in order to avoid any undue strain on the 
grafted tendon. It is advisable to have the finger straight, since other- 
wise flexion contractures readily develop. Passive motion of the finger 
which has been operated upon should be begun as soon as the wound is 
healed, usually on the seventh or eighth day. Active exercises, combined 
with sinusoidal stimulation of the muscles, are begun on the ninth or 
tenth day. If active motion is begun sooner, there is danger of tearing the 
tendon ends apart. Owing to trauma and muscle disuse, the motion of 
the transplant is at first pitifully slight, but, as the exercises and physio- 
therapy are kept up, the motion increases from day to day. The ph5’-sio- 
therapy must be continued for many weeks — in some cases several 
months — until function has been regained. Sinusoidal stimulation of the 
affected muscles is invaluable, since the patients are at first unable to con- 
tract them voluntarily. With the aid of the electric stimulus, the pa- 
tients gradually learn muscle control, but only by dint of patience and 
persistence can the normal range of contractility be recovered. 

In closing this paper, the authors feel that they ought to express a 
word of warning with regard to the celloidin-tube method. An impression 
might be gained by some that the celloidin tube exerts a magic power to 
transform a disabled finger into one ivith normal function. It is obvious 
that such an impression is quite erroneous. The celloidin tube is only one 
detail in a series of extremely complex, delicate surgical procedures. It 
has only one advantage, — namely, the restoration of the digital sheath 
which furnishes a physiological pathway for the transplanted tendon. 
Tendon grafting is a highly specialized surgical technique demanding of its 
followers not only detailed anatomical knowledge, but constant practice 
on the cadaver. It is only by frequent repetition that a tendon suture 
can be inserted with speed and minimal trauma. Unless the surgeon is 
willing to give adequate study and practice to tendon surgery, it is unfair 
to the patient, as well as to the celloidin-tube method, for him to under- 
take the repair of damaged finger tendons by tlie eclloidin-tulie implanta- 
tion. 
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ROENTGEN-RAY THERAPY OF BONE TUMORS * 

BY HENRY TV. MEYERDING, M.D., ROCHESTER, MINNESOTA 
Section on Orthopaedic Surgery, The Mayo Clinic 

Roentgen’s discovery of the roentgen rays, in 1895, created a new field 
of research and stimulated the scientific world to apply the peculiar 
properties of these rays to the advancement of medical diagnosis and 
treatment. 

It was soon evident that there was variation in the radiosensitiveness 
of different types of tumors. Although all tissue has a measure of radio- 
sensitiveness, it was found that some tumors were comparatively radio- 
resistant or insensitive, as is true of osteogenic sarcomata, whereas others, 
such as endothelial myelomata, were so remarkably sensitive that diag- 
nostic irradiation became possible. 

There exists a considerable difference of opinion as to the therapeutic 
value of roentgen rays. This is not surprising when one remembers that 
only forty years have passed since the discovery of the rays. All tumors 
are not amenable to surgical treatment and certainly all are not radiosensi- 
tive enough to be considered susceptible of treatment by roentgen raj^s. 
Early roentgenologists gained a foothold in the field of treatment largely 
through their ability to demonstrate benefit from the use of the rays and 
cure of certain inoperable and recurring tumors, and, as the favorable 
results became known, roentgenologists were asked to cooperate with other 
physicians and surgeons. A combination of surgery and irradiation offers 
greater benefit than either method alone in certain cases. In other cases, 
especially those of benign tumor, there is no question that surger}' cures 
quickly and surely, in minimal time, and permits microscopic study of 
tissue with consequent verification of the clinical, roentgenographic, and 
surgical diagnosis. The claim that cure has resulted from irradiation, 
without microscopic proof thereof, is not always tenable. Members of the 
medical profession look to the teamwork of the familj' physician, surgeon, 
roentgenologist, and pathologist to bring about advances in knowledge 
whereby earlier diagnosis, efficient treatment, and an increased number 
of cures ma}' be expected. To this end the role of the family phy.<i- 
cian is probably most important, for, if the patient is treated for rheu- 
matism or sprain until the tumor has become obvious, valuable time will 
be lost and treatment, no matter of what type, will be of lessened effec- 
tiveness. 

C.\SE 1. The patient was a liousewifc, aced twenty-.eix year,<. Wlieii tliree iiioiitlis 
pregnant, she had l)ecoinc conscious of a pain in tlie left Kn)in. which was acgnivated hv 
exercise. Two and a lialf months later she had noticed a swelliiur. .‘^he had con-.olt(-,i 

* Read before the .\nnual Meeting of the .\inerican .\cademy of Orthopaeiijc 
geons, St. IjOUis, Missouri, .lanuary HI, It'oG. 
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hov family i)liyaiciai), nvIk) advised an iinincdiaic visit to tlio Clinic. Six weeks there- 
after slic registered at (lie Clinic; at that time gestation had progressed for seven 
months. 

Examinat ion disclosed a largo, mass in t he left groin, which had bulged into the pelvis 
and which, it was evident , would render ijractically impossible delivery of a baby at full 


% 


Fig. 1-A 

Case I . Before roentgen-ray thcrapj'. Destruction of left pubic bone from 
probable cndotliclial myeloma. A seven-months’ foetus is in the uterus. 


w 


Fig. 1-B. 

Case 1. Thirteen months after roentgen-ray therapy. destruction 

of the tumor and deposition of bone, the left pubic bone has re o 
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term (Fig. 1-A). Following consultation of a surgeon, roentgenologist, and obstetrician, 
roentgen-ray treatment was begun the day after the patient’s admission. The first course 
extended over five consecutive days, following which the patient went home with advice 
to return in one month. 

The woman was next seen six weeks later, at which time she said that she had gained 
eight pounds (three and six-tenths kilograms), slept well, and had a good appetite. The 
pain was gone and the tumor was appreciably smaller. Three other courses of treatment 
were given in June, August, and December. The patient gained twenty pounds (nine 
kilograms) and felt “fine”. The tumor regressed clinically and roentgenographically. 
After the second treatment the patient returned to her home, several hundred miles 
away, and was delivered of a baby, who died after one week of life. The cause of 
death was not known. 


This case illustrates the value of roentgen-ray treatment (Fig. 1-B). 
The author believes that no other form of treatment would have been of 
use in this case; certainly surgery was out of the question. The response 
to irradiation makes it appear that the tumor was an endothelial m 3 '^eloma. 
These tumors tend to metastasize, but, after eighteen months, roentgeno- 
grams of the thorax and the clinical examination gave negative results. 
The patient had had no other treatment. 


PREOPERATIVE IRRABIATION OF BONE TUMORS 


Preoperative application of irradiation recently has been discussed 
considerably and the method has gained acceptance in some medical 
centers. Its field of usefulness, the writer believes, is very limited and its 


indiscriminate use may be more 
harmful than beneficial. What is 
needed is early diagnosis, destruc- 
tion or removal of the tumor, and 
prevention of metastasis by what- 
ever means may be ax'ailable. 
Effective preoperative irradiation, 
since it consumes valuable time, 
majf permit metastasis of malig- 
nant tumors to occur, and in treat- 
ment of benign tumors there is 
seldom need for such a procedure. 
On the other hand, a tumor maj’’ 
be so situated and of such a size 
as to make surgical removal im- 
possible, whereas the growth may 
diminish in size following irradia- 
tion and thus become operable. 
From the author’s observations 
ho cannot see the value of irradia- 
tion preceding biopsj’, or the value 
of roiitineh' treating malignant 
tumors before amimtation or 



C.'ise 2. Posterior and anterior view.-', 
Jiowuig slight cnLirgcment of the left thigh 
roin probable endothelial myeloma of the 
eft femur. The symptom's had been 
jiresent only one month. 
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excision. Although such treatment may give the roentgenologist an idea 
as to the radiosensitiveness of the tumor, temporary improvement gives 
the patient a sense of false security; thus, exploratory operation may be 
postponed, and the advantages of early and accurate diagnosis, immediate 
surgical treatment, and examination of tissue by a pathologist may be 
deferred or lost. 

Case 2. (Registry of Bone Sarcoma, No. 1756.) A girl, aged thirteen years, was 
brought to the Clinic in January 1929. A month previously she had noticed a swelling 
and had experienced throbbing pain in the upper portion of the left thigh (Fig. 2). These 
symptoms had disappeared in a week, but about a week before she came to the Clinic the 
symptoms had reappeared and the pain and throbbing had been worse at night than 
during the day. 

On examination a firm, fixed mass and enlarged veins were found in the lateral aspect 
of the left thigh. The temperature, the urine, and the leukocyte and erythrocyte counts 
were normal. The Wassermann reaction of the blood was negative and roentgenographic 
examination of the thorax gave negative results. 

The roentgenographic diagnosis relative to the thigh was periosteal sarcoma. The 
surgeon’s preoperative diagnosis was tumor of indefinite nature. The surgeon also gave 
the opinion that the growth was too high for successful amputation and he advised 
biopsy, irradiation, and administration of Coley’s toxin. Biopsy was performed, and the 
diagnosis mgde from microscopic examination of the tissue was Ewing’s tumor. 

Three courses of irradiation were given in January, February, and May. Further- 
more, Coley’s toxins were administered by the patient’s home physician in February 
and May 1929, and administration of these toxins was continued thereafter for six 
months; injections were made once a week. 

In August 1935 a report was received that the girl’s general health was good and that 
she had no trouble with the left leg. She was alive and well over five and a half years 
following biopsy, irradiation, and toxins. 

postoperative IRRADIATION’ 

This method of treatment has been emploj’ed following biopst', 
excision, eurettage, and amputation in the hope that remaining cells may 
be destroyed, that metastasis may be prevented, or that unrecognizable 
metastasis may be adequately dealt with. For this reason, the common 
sites of metastasis and the territory occupied by the lymphatic structures 
which drain the region of the tumor are irradiated; if the malignant cell 
present is of a radiosensitive type, there is some hope that the remaining 
elements will be destroyed. The beneficial effects from this form of 
treatment partly result from the action of the rays on the blood ve.csel.^ 
and the formation of connective tis.'^ue; the malignant cells which remain 
become enclosed in masses of fibrous ti.«ue, of which the blood supply h; 
imjiairod and growth is thus inhibited. Late recurrence may be ex- 
plained in this manner in some cases, but the author has seen malignant 
cells at the site of jirevious oiieration and extensive irradiation, when 
clinical manifestations of tumor were not present. Postoju'rative irradia- 
tion may be one of the reasons why more fivc'-year cures are recorded now 
than formerly, but the writer thinks ai» etjually imitortant reason i< iliat 
diagnosis is made earlier than fornn'rly and. thi-refore, efficient tre.-itment 
is carried out. 
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Case 3. In April 
1927, the author saw an 
engineer who complained 
of having had pain about 
the left knee for a year 
and swelling of the lower 
end of the left femur for 
four months. He said 
that his mother’s left leg 
had been amputated for 
sarcoma. 

On examination, the 
circumference of the left 
leg was four and one-half 
inches (eleven and five- 
tentlis centimeters) greater 
than that of the right leg, 
and reduction in motion 
of the left knee limited 
movement of the leg to 
the arc between 90 and 
160 degrees. The super- 
ficial veins were enlarged 
and there was some local 
increase in temperature, 
Roentgenographic exami- 
nation gave evidence of a 
soft-tissue tumor (Figs. 
4-A and 4-B) and peri- 
ostitis, involving the lower 
part of the femur; roent- 
genograms of the thorax 
gave negative results. 



F:g, 5 

Case 3, Microscopic appearance of tumor diagnosed 
by different pathologists as “highly malignant, cellular, 
round-cell sarcoma” and “endothelial myeloma”. 


The surgeon advised that a section of tissue be removed for confirmation of a diagnosis 
of sarcoma, this to be done with tourniquet applied, and, if the pathologist should find 
evidence of malignancy in a frozen section, that amputation be performed immediately. 
At oper.ation the tissue was reported to be that of a highly malignant sarcoma, and ampu- 
tation was performed through the upper part of the femur (Fig. l-C). 

The patient made an uneventful recovery, was given a course of roentgen-ray treat- 
ments, and was dismissed one month from the time of his admission. Five years later 
he reported; “ I have taken on weight and am of robust appearance, a physieal specimen 
you would bo proud of.” In a still later report, his physician stated that the patient was 
living and well more than eight years after treatment. 


This patient was given every care — examination, consultations of 
surgeon, roentgenologist, and patiiologist, ojicration tind postojierative 
irradiation — and was returned home with his wound iiealed in one month. 
He came 2,300 miles, Init he saved valuaijie timt' tiierehy; it was not 
neee.ssary to send roentgenograms or tissue to experts at various distance- 
and to subject him to preliminary irradiation while waiting for their 
reirlies. The mieroscojiie slide (I'ig. .o) has been examined recently by 
pathologists. One report erl "highly mnlicnant. eelluh.ir, round-cell sarei)- 
ma”; another, “endothelial myeloma". 
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SOME FACTORS IX THE REACTION OF TUMORS TO IRRADIATION 
The ros]ionse to irradiation usually will be dcicrinincd by what cell is 
jiredoininant'. 'j'luis, a certain type of tumor may vary in the degree 
witli wliich it. i-eacis; it may lie wholly or only jiartially destroyed. There 
is a dilT(;rence betwcaai t he radiosensitivene.ss of tissues and cells of normal 
structures on the one hand and the 3'adiosonsitivenc.ss of tumors on the 
other liand. ’jl'’hu.‘^, a mixed-cell tumor may have a gi’cat proportion of 
radiosensitive cells and for a time may retrogress rajiidljc After these 
radios('nsiliv(^ C(!lls hav(> beem destroyed, the remaining, more resistant 
cells continue to grow and are not affected b}'' continued irradiation. 
Knowledge is accumulating as to the methods of application of irradiation 
to tumoi's of various situations and various cellular classifications; at 
jiresent, repeated eoursa's of prolractcd fractional irradiation, with cross- 
firing, apjieai’S to bo the most .satisfactoiy method. Roentgenograms 
slundd be made from time to time in order to visualize tlie effects of irradia- 
tion. As one becomes aciiuainted with the course of bone tumors, one 
leai'us not to be alarmed b}-- temjioraiy iiicreasc in swelling, pain, or 
redness, or by local increase in temperature and b}'- what may appear, in 
the roentgenograms, to bo evidence of increase in absorption of bone, 

such as is seen in cer- 
tain cases of giant-cell 
tumor. 

BENIGN OSTEOGENIC 
TUMORS 

These tumors 
commonly are known 
as exostoses, osteo- 
cliondromata, chon- 
dromata, and fibro- 
mata. They are 
relatively insensitive 
to irradiation. Be- 
cause they are readily 
cured by surgical op- 
eration, treatment by 
roentgen rays has re- 
ceived little attention. 
If there is doubt as to 
the malignant trans- 
formation of a tumor 
of this group, the au- 
thor favors excision 
and postoperative ir- 
radiation; the tumoi 
Case 4. Secondary sarcoma of the left ilium, on the entirely re- 

basis of an old osteochondroma. 
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moved, especially if it is a chondroma, and, if doubt exists as to its having 
been completely eradicated, the actual cautery is employed. 

Case 4. In May 1925, a farmer, aged thirty-nine years, was referred to the Clinic 
by his family physician, because of a tumor of the left hip. Eight years before, the 
patient’s pelvis had been crushed in an accident. A year later he had begun to have pain 
in the left buttock, and eighteen months after the accident a mass was discovered in the 
upper part of the left femur. The tumor was not tender and annoj-ed him onlj' on mo- 
tion. It enlarged slowly and after five j^ears of growth a surgeon had removed it. The 
patient was told that it was a sarcoma. It recurred in three weeks and the patient was 
given a series of twelve roentgen-ray treatments; however, the mass continued to enlarge 
at about the same rate as before. 

On examination (Fig. 6), a huge, fixed, hard tumor was found, e.xtending about the 
ilium ; the scar of the previous operation was evident. Three surgeons were of the opinion 
that the tumor was a chondroma, undergoing malignant change, and advised excision 
followed by irradiation. Urinalysis and examination of the blood, including the Wasser- 
mann reaction, gave negative results. The patient looked well and was of good weight. 

At operation a huge osteochondroma, weighing three and one-half pounds (one and 
six-tenths kilograms), was excised from the ilium. The tumor extended from the femoral 
trochanter up into the abdomen to the spine, and had pushed the femoral artery inward. 
A poor prognosis was given by the surgeon. The pathologist made a diagnosis of osteo- 
chondroma. A course of three roentgen-ray treatments was given and the man was 
referred to his local roentgenologist for continuance of the irradiation. 

Eighteen months later the patient wrote that recurrence had taken place. Twenty- 
seven months after the author had operated the patient’s physician wrote that he had 
operated in order to drain a large amount of serosanguineous material and pus, because 
the patient was toxaemic and had a high fever. A month later the patient died of “ malig- 
nant disintegration of the tumor”, more than ten years after the tumor had first been 
noted. 


BENIGN GIANT-CELL TUMORS 

There has been considerable difference of opinion as to the relative 
merits of surgical operation and irradiation for the treatment of this group 
of bone tumors. Certainly all are not susceptible of surgical treatment, 
in view of their situation, their size, and the danger of hemorrhage and 
infection. For this type of giant-cell tumor, irradiation is advisable. 
In these cases, considerable judgment is required in order to determine the 
most advantageous form of treatment and the author cannot agree with 
some who believe that radiotherapy has solved the problem. Most of 
these tumors, excluding those of the jaws, occur in the lower end of the 
femur, the upper end of the tibia, or the lower end of the radius. They 
are usually discovered while yet of such size as to permit of surgical re- 
moval with minimal expense and loss of time. It is well to remember that 
the rocntgenographic characteristics of benign giant-cell tumors do not 
always determine absolutely the absence of malignancy, whereas, if opera- 
tion is performed, the oiiportunity is afforded to have a microscopic diag- 
nosis made from frozen sections of tissue while the surgeon is at work. 
Prolonged irradiation of young individuals may lead to regression of tu- 
mors and to deposition of bone after a periinl of months or years, but ;it the 
expense of considerable money and of possible extensive damage to tin- 
involved tissue. The cxiterienccd surgeon may accomplish a cure in a 
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Case 5. Tliei'C is evidence of absorption of bone on 
the mesial side of the femur, including botJi pie dia- 
physis and the epiphysis. The tumor bulges into the 
soft tissues. The outline of the tumor is not clear and 
lines or striations cannot be seen in the mass. 


few weeks and be sure of 
what type of tumor he 
]ias to treat, in most 
eases. The writer real- 
izes that the older ac- 
counts indicate that 
amputation was per- 
formed in a higli per- 
centage of cases, that 
infcctiojis wore common, 
and also that control of 
hemorrhage was difficult. 
All of this makes it ap- 
pear that operation was 
at fended by undue surgi- 
cal risk, but surgeons 
have perfected their tech- 
nique and, in the author’s 
opinion, surgical opera- 
tion maintains first place 
as a means of treating 
tliis tumor. 

Case 5. A woman, aged 
twenty-two years, came for 
consultation in October 1917, 
complaining of having had 
pain, swelling, and stiffness of 
tiie left knee for five months. 
She had been told that she had 
a sarcoma and "injection 
treatment had been given”. 


The tumor bad increased in size, disability had increased, and amputation had been 


advised. She came to the Clinic seeking to avoid amputation. 

On examination, the roentgenologist believed that a sarcoma was present (Fig. )• 
Nevertheless, the surgeon advised e.xploration and microscopic examinapon of tissue; 
this was accepted by tlie patient and the growth was found to be a benign, giant-cel 
tumor. Tlie tumor occupied the mesial side of the lower epiphysis and part of the s la 
of the femur, and it contained reddish, jamlike tissue. The cavity was curetted unti 
every vestige of tumor had been removed; then tiie cavity was cauterized with the ac ua 
cautery and packed with gauze; and fifty milligrams of radium was left in the cavity tor 
twenty-four hours. Three weeks later another radium treatment was given, making 
total of 1,760 milligram Jiours. The patient was dismissed on the twenty-sixth a> 

after operation and returned home. 

Eighteen years later she reported that she was married and well. 


This case illustrates the value of biopsy and the opinion of a compe- 
tent pathologist before advising amputation. This case was encoun eie 
a number of years ago and the rapid growth and ''°®;"^Sen°graphic P^ 
pearance led to the diagnosis of malignancy. Although irradiatioi g 
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have relieved the condition, the time required would have been long. 
By means of the combined treatment, the patient was relieved of her 
anxiety, became cured, and in twenty-six days returned to her home, 
which was 1,500 miles away. 

Ordinarily, complete removal of these benign growths will effect 
cure. Some reach such size as to make operation hazardous. Joints may 
be involved, but they seldom are. Rarely are these tumors of such size 
as to require amputation, but extensive involvement, injury to joints, in- 
fection, or excessive irradiation may so damage the tissue as to produce a 
useless limb. Irradiation is preferred for tumors that are inaccessible to 
surgical removal, as are those of the spinal column and bony pelvis. 

HEMANGIOMA 

Hemangioma affecting bone is moderately radiosensitive and under 
moderate dosage, repeated at regular intervals for a number of months, 
gradually regresses until healed. 

HEMANGIO-ENBOTH ELIOMA 

Hemangio-endothelioma is less radiosensitive than endothelioma or 
hemangioma and tends to improve temporarily under irradiation. 

ENDOTHELIAL MYELOMA 

Endothelial myeloma is the most radiosensitive of bone tumors, and 
complete regression of the local growth may be observed under irradiation 
competently applied. So uniform is the response to irradiation that 
diagnostic irradiation has been advocated and is considered sometimes to 
prove more reliable than the opinion of the average pathologist. While 



Fig. S-A 


Fig. .‘^15 
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the tumor and symidoms mny disappear under treatment and the bone 
may assume normal appearance, I he ireatment often fails to effect 
cure because of mclastasis. I'larly radiotherapy, before metastasis has 
occurred, may result in permanent cure. Opinion as to tlie merits of 
tieatment recently appears to favor amputation, irradiation, and admin- 
istration of C'oley’s toxins. 


C.\sn G. In July 1').30 a farinor, forty-cifclit ye;irs of age, arrived at the Clinic, com- 
plaining of iiain in the right .'shoulder. Ho .said that four ye.ars before, while cranking an 
aut oniobile, a back-fire of t he motor had injured his right shoulder. The pain of the injury 
had pcr.si.sted and three months after the accident he had noticed swelling over the right 
sca])ula. 1 his swelling had continued to enlarge. About three ye.'irs before he came to 

the Clinic the tumor had been ex'cised and a 
■ ' ' ' "I diagnosis of sarcoma had been made. In the next 

three years, excision was performed twice, but 
the tumor had recurred. 

j On e.xamination, the man was found to be of 

normal weight. A large tumor, with scars of the 
previous oircration, was found over the right 
sc.‘ipula (Fig. S-.A.). The tumor was fixed, of 
= generally rubberlike consistenc}', and contained 

softened ])ortions. Urinalysis and e.xaminations 
of the l)Iood gave negative results. The roent- 
genogram of the thorax was negative. The 
diagnosis, both of roentgenologists and of sur- 
; goons, was osteogenic siircoma. Extensive am- 

putation was considered, but was abandoned in 
; favor of irradiation. Examinations of the tissue 

obtained by the home physician resulted in a 
j diagnosis of Ewing’s tumor. 

( Courses of irradiation were given in July, 

October, and December, Tiie patient made 

■ marked general improvement and gained weight 

; (Fig. 8-B). The tumor decreased rapidly in 

size. 

/ . In March 1932 a large metastatic growth ap- 

peared in the right ilium and skull, and courses of 
; irradiation were given. Bj^luly 1933, the tumor 

of the skull had disappeared and that in the ilium 
had greatly diminished in size. At that time 
/ another course of irradiation was given. In 

February 1934 the liome physician irradiated 
the left shoulder and reported that there was 
metastasis in the lungs. The patient died 
from metastasis in July 1934. This was about 
\ eight years from the time of discovery of the 

tumor, 

OSTEOGENIC SARCOMA 


Fig. 9 

Case 7. Destruction of the ulna 
caused by osteogenic sarcoma with 
infection. 


Osteogenic sarcomata, as a group, 
are highly resistant to irradiation and, 
although some regression of symptoms 
may follow such treatment, its principa 
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value in the author’s opinion is that it gives relief of pain in conjunction 
with surgery. Studies in the larger clinics and data assembled by the 
Registry of Bone Sarcoma do not hold out much hope of permanent 
benefit from irradiation; excision and amputation appear to be most 
beneficial. As some patients will not consent to operation, irradiation 
may be chosen. The writer is not impressed by the use of irradiation as a 
preliminary form of treatment and believes early diagnosis, radical surgi- 
cal operation, postoperative roentgen-ray therapy, and administration 
of toxins have gwen the most encouraging results. 

Case 7. A girl, aged seventeen years, came to the Clinic in Maj’^ 1931, because of 
pain in the arm, following a sprain of the left wrist eighteen months before. Recovery 
from the sprain had been slow, but the patient had been able to play basketball. About 
a year before she came to the Clinic the left arm had swollen somewhat, but there had 
been no soreness or fever. About that time, a roentgenogram had been made and a 
diagnosis of greenstick fracture had been given. Splints had been applied and left in 
place for three weeks, but the pain had continued and the splints had been removed. 
They had been replaced, however, and the patient was wearing them when she arrived at 
the Clinic. She said that a diagnosis of osteomyelitis had been made, and that an area 
of redness had been incised six weeks before the writer saw her. She had lost ten pounds 
(four and five-tenths kilograms) in three weeks, and her appetite was poor. An interest- 
ing feature of the history was that a sister had undergone amputation of a leg for sarcoma. 

On examination, the lower third of the left arm was swollen and red, and pus was 
draining from the wound of the previous excision. Flexion contracture of the fingers and 
wrist was present. The temperature was 101 degrees Fahrenheit and the pulse rate was 
120 per minute. 

Physicians, surgeons, and roentgenologists made a diagnosis of malignant sarcoma 
of the left ulna (Fig. 9). Amputation was advised, but the patient refused to submit 
to it. Biopsy was performed, however, and the pathologist reported osteogenic sarcoma, 
grade 4. 

In May, June, and July courses of irradiation were given under the following condi- 
tions: 135 kilovolts, 5 milliamperes, 6 millimeters of aluminum filtration. Ulceration 
and sequestration occurred and the arm appeared shrunken as compared with the condi- 
tion before biopsy and irradiation. The patient gained four pounds (one and eight- 
tenths kilograms) in four months. Six months after the biopsy, a sequestrum was re- 
moved from the mass in the forearm. The patient’s family doctor wrote that she died 
a “pulmonary death’’ seventeen months after biopsy. 

MULTIPLE MYELOMA 

Multiple myeloma presents a hopeless surfiical problem, and irradia- 
tion gives only mildly encouraging re.sults. Relief of local st'mptoins 
when the disease is recognized early, and some retardation of growth, with 
considerable improvement for a period of about one to two year.', i,« about 
all that there is to look forward to. The disease is fatal in spite of any 
known treatment. 


METASTATIC CARCINOMA 

In cases of metastasis from carcinoma of the breast, thymid gland, 
uterus, stomach, and prostate gland, a measure of relief from i);iin may be 
given and rapidity of growth may be delayed by roentgen-ray thenipy, 
but the generalized iirocess goes on and the benefits freiiuently are of que.-- 
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tioiiable A’nliic. Tlie.sc inctasialic growilis often are considered as pri- 
mary bone tumors and llieir true nai urc remains undiscovered until late in 
the disease or until necropsy is performed. Nevertheless, the author 
believes that the prolongation of life and relief of pain obtained through 
rocnt.gcn-ray therapy would cause anyone afflicted to choose this method 
of treatment. 


COM.MEXT AND SUMMAIIV 

It is obvious from e.vpcrience e.xtcnding over a period of jmars, that 
roentgen-ray treatment of bone tumors is not a cure-all. On the other 
hand, it has an important field of usefulness. The possibilities of irradia- 
tion liave not been exhausted and time will bring about greater improve- 
ment in its application and increase its therapeutic value. Surgeons and 
roentgenologists must go on cooperating to impro\'C results; when the 
famil}'- plij’^sician is able to make the diagnosis earlier, and if he will then 
refer patients to centers where eveiy aid is available, progress through 
further research will follow. 
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DIFFICULTIES IN THE DIAGNOSIS OF BONE TUMORS* 


BY E. I. HAERIS, M.B., F.R.C.S. (c), TORONTO, CANADA 
Associate Surgeon, Toronto General Hospital 

Even a brief experience with bone tumors reveals the difficulties 
which surround diagnosis, — the history of the case may not be distinctive; 
the physical examination may reveal little; and the roentgenographic ex- 
amination, though of the utmost value and the most important single 
means of examination, may be misleading. It is the purpose of this paper 
to discuss certain problems in diagnosis which the author has encountered. 

There are available four sources of information from which facts may 
be obtained for the purpose of reaching an accurate diagnosis,— namelj’^, 
history, physical examination, roentgenographic examination, and biopsy. 
From each, valuable information can be obtained, but each also has its 
limitations. 

Too much emphasis cannot be laid upon the importance of a care- 
fully taken history in which especial attention is paid to those features 
which concern lesions, such as syphilis and osteomyelitis, which are often 
confused with bone tumors. Yet, at its best, the history rarelj' yields 
sufficient information to permit a more accurate diagnosis than malig- 
nancy, leaving the determination of the tj'^pe of bone tumor to other 
methods. 

The importance of the histor}'^ is revealed by the following case. 

Case 1. W. F., a male, aged twenty-eight years, first experienced pain in the right 
thumb in May 1935. In July 1935, swelling along tlie metacarpal was first noticed. 
The swelling incre.ased rather rapidly and then remained stationary. Pain, at first not 
severe, slowly increased in intensity until the patient was compelled to give up his work 
as a ciirpentcr. 

His general health had been good save for acute appendicitis ten years previously. 
Some time after appendectomy, the scar had bulged. Operation, undertaken for the 
repair of ventral hernia, had revealed tuberculous peritonitis. The patient had been 
obliged to remain in bed eleven months from June 1925 to May 1920. In 192S he had 
had an attack of gonorrhoea. 

Examination in October 1935 revealed an enlargement of the whole of the metacar- 
pal of the thumb. It was twice its normal size. Tenderness was rather marked. 
Movement was limited and moderately painful at the carpometacar])al and metacar- 
l>ophalangcal joints. The Wassermann reaction was positive, four j)lus. 

Roentgenographic examination (Fig. 1 ) showed extensive involvement of the whole 
of the metacarpal bone. Its original outline was almost entirely lost in a jiatholngic.-d 
process which had produced multiple small areas of destnielion, superimpose<i upon 
which was a great amount of new bone laid down irregularly beneath the periosjeinn. 
There were no nidiating spicules and no uniform layers of subperiosteal bone. 

As diagnosis was uncertain, a biopsy was iK'rfonncd. This revealed a lubereulou'i 
inflanunatory reaction. 

* Read at the Annual Meeting of the Americiin .\e:idemy of Orlhopaeihe .'-■urgeon» 
St. lAUiis, Missouri, January 13, IPol'i. ’ ’ 
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The cliegnosis in tliis ease was difficiiH; and uncertain. PJiysica] and 
roenlgcnoKrapliie e.xaniination.s .suggested l)one tumor or low-grade 
osteomyelitis. For hone tumor, the roentgenogram .suggc.sted Ewing’s 
endothelioma, because of the multiple .small areas of bone destruction and 
the irregular masses of new lione. Against such a diagno.sis was the age 
of the jiatient, the bone involved, and the alisoncc of rocntgcnographic 
changes indisiiutably characteristic of ICwing’s endothelioma. Against 
osteom.yelitis (i\yogenie., tuliercidous, or .syj)hilitic) was the absence of 
marked evidences of inflammation or of pus. 'Tlie critical feature la}" in 
the history of earlier tuberculosis. 

Physical (wamination in characteristic cases can yield facts of the ut- 
most imiiortanee, upon which an accurate diagnosis of tumor and of the 
l3"po of tumor can often be made. The age of the patient, the bone in- 
volved, the situation of the tumor in the involved bone, and the character- 
istics of the tumor itself arc factors Avhich, when taken together, ma}" con- 
stitute a clear-cut clinical picture. Real difficulties arise when the tumor 
occurs in an unusual situation. Here many of the distinctive features are 
lost and the Iiistory, as well as tlic clinical examination, does little more 
than suggest a malignant lesion. The.se remarks refer, of course, to the 



Fig. 1 

Case 1. Roentgenographic appearance of destructive Proc^ctive lesmn^o^ 
the metacarpal bone of the right thumb, ^“^''diat resembling g 
Biopsy proved the lesion to be tuberculous. _ This case illustrates h „ ^ 

history in diagnosis of a bone tumor; this patient had previously suff 
tuberculosis. 
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early diagnosis of bone tumors. In their later stages their nature is only 
too obvious. 

Good roentgenograms are of the utmost value in reaching a diagnosis 
of bone tumor and in establishing its exact nature. The progress made 
in the knowledge of bone tumors would not have been possible without the 
aid of the roentgenogram. It is the most important single agent for 
diagnosis at our disposal. Careful and critical analysis will yield much 
information. 

Even the roentgenogram has its limitations. What it can reveal 
with absolute fidelity are the changes produced in a bone by the presence 
in it of a malignant tumor. There is nothing in the roentgenogram which 
is pathognomonic of the particular tumor cell which is causing the changes 
in its host. Certain tumors commonly give rise to changes which recur 
with sufficient frequency to lead us to feel that such changes are distinc- 
tive, but this evidence is not quite trustworthy. Exceptions occur which 
make it impossible to say that such and such a roentgenographic appear- 
ance always means such and such a bone tumor. The value of the roent- 
genogram lies in the perfect fidelity with which it reproduces bone changes, 
including the formation of such new bone as maj’' come from the tumor. 
Careful observation and sound deduction add much to the knowledge ob- 
tainable from the roentgenogram. 

We naturally rely greatly upon the roentgenogram as the most im- 
portant agent in reaching a diagnosis. So revealing is it of changes in 
bone that often we place too much reliance upon it. The following cases 
indicate this difficulty. 

Case 2. I. S., a female, fourteen years of age, while standing on her head in .Inly 
1933, experienced a pain in her neck. It continued for four or five days and was accom- 
panied by stiffness. Ultimately it disappeared. A month later she tripped on a stump 
and fell. When she got up, she walked with difficulty, but she managed to get home. 
Tlic next morning her legs were completely paralyzed, and two days later licr arms also 
became paralyzed and she became incontinent. Tlic liistory was otherwise irrelevant. 

Examination showed complete paralysis and anaesthesia below tlic level of the 
fourth ccrvic.al segment except for feeble movement in the left fingers. There was in- 
continence of urine and faeces. A roentgenogram (I'ig. 2) showed a destructive lesion of 
the fifth cervical vertebral body with marked collapse. 

It happened that shortly before this, the author had seen a male, aged thirty-five, 
with a similar lesion. As he was cranking his car, the crank handle slipped from the 
shaft and his effort straightened out his trunk with a snap. There was immediate ])ain 
in the neck and a roentgenogram (I'ig. 3) revealed a pathological compression fractiire of 
the body of the fourth cervical vertebra. Symptoms of cord pre.ssurc were mild. .•\ 
clinical and roentgenographic diagnosis of giant-cell tumor was made. Trc:itmcnt by 
fixation and x-ray resulted in marked imjrrovcment so that the patient was able to leave 
the hospital. On the first day that he returned to work he had the misfortune to be 
thrown from his milk wagon to the pavement, sustaining a frarture<l .skull from ohirh he 
died. A post-mortem examination was made and the cervical sinne was retnoved. 
This revealed a giant-eell tumor. 

With such a case as a recent memory, it was not unmitnral that the .anthor shonhi 
rep.vrd this chdd’s lesion as a giant-cell tumor also. I’araplegia was -o roni)'h'te that 
laminectomy was performed on .\ugn't A, lllvk This 051 er.it am n veah-i ri ;''.are;iie;;t of 
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the spinous process and lamina of the fifth cervical vertebra by a tumor. Frozen section 
ruled out giant-cell tumor and suggested myeloma, but paraffin section proved the tumor 
to be Ewing’s endothelioma. This diagnosis was confirmed by the Registry of Bone 
Sarcoma (Case No. 1590). No improvement followed operation. The patient died 
eleven months later. There was great extension of the tumor locally and another similar 
tumor was apparent over the sacrum. 

In this case the diagnosis could not be made except from section. 
The history and the physical examination indicated transverse-compres- 
sion myelitis of the cervical cord. The roentgenogram so closely resem- 
bled a proved case of giant-cell tumor that this was the diagnosis which 
was made. Biopsy proved the tumor to be Ewing’s endothelioma. 

Case 3. A. W., a female, aged twenty-one j’ears, in January 1935 commenced to 
experience pain in the right hip without anj' preceding trauma. The pain slowly in- 
creased and kept her awake at night. Jarring increased the pain. On admission in July 
1935, she walked with a marked limp and presented limitation of movement of the hip 
joint to one-half the normal range. Muscle spasm was present as well as tenderness over 
the hip joint on pressure. There was atrophy of the thigh amounting to one inch. 

A roentgenogram (Fig. 4) showed a destructive lesion of the neck of the femur with- 
out expansion of the cortex and without clearly defined outlines. A diagnosis of 
osteogenic sarcoma was 
made. 

Biopsy, on July 13, 

1935, revealed the typical 
gross and microscopic ap- 
pearances of a giant-cell 
tumor. The tumor was 
cleanly removed by curet- 
tage, and the wound was 
closed tightly. 

In this case the 
history and physical 
examination indi- 
cated only some le- 
sion of uncertain na- 
ture in the hip joint. 

The roentgenogram 
.showed the picture 
characteristic of oste- 
olytic osteogenic sar- 
coma. Biopsy was 
the only measure 
which revealed the 
true nature of the 
tumor. 


I'm. ■) 

C;i.«c .3. .\ giant-Cfll tumor of t!ic m-rl: of the femur 

wlnrh l:irk.< tlie di-tmetive n'enti;enoef.;,pl,i(. ;ijijK-ir;i!ire, 
.Vreumte diacnoris wa< rearhed only t)y hioji^y. 
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Was first seen in Deeein- 
ber 10,32. Tliree months 
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!>l>Io.I In 11 , Diiniig tiid hvo weeks jirior to c.xnininiition tlicrc iiivd been recurrence of 
soreness, redness, nnd swelling. There w;is no liistory suggesfing o.steomyeIitis. 

ii.\-!Umn!itmn showed « lienlHiy hoy who walked wifhoiU a limp. The upper half of 
(he outer side of (he lef( leg was swollen, tender, and red. Tlic swelling was hard, in 

- — place.s bony hard, and centered about the 

fibula. The filiula seemed slightly longer 
' ^ so that the log was distorted by 

angulation. 

.. A roentgenogram (Fig. 5) showed what 

' seemed to he a typieal osteogenic sarcoma of 

(he upper end of the fibula. Sun-ra 3 ’ spicules 
'vere particularlj’ well marked, as well as the 
terminal subjieriosteal wedge. 

amputated on December 
10, 1932, and the specimen was e.\'amined. 
Histologically the picture was that of Eiving’s 
■ |K cndolheliotna. Dr. Ewing himself stated; 

Qn “Tlic sections show a rather tj^iical endothe- 

lioma." The majoritj' of opinions e.vpressed 
by the Registry of Bone Sarcoma (Case No. 
MSG) were in favor of Ewing’s tumor. 

*. The patient is still alive and well, three 

W j’cars following operation. 

i' This case well illustrates how 

{ misleading a roentgenogram can be. 

The situation of the tumor and the 
iflH ])osition and type of the new bone 

' • T formed seemed characteristic of oste- 

I ogenic sarcoma. The histological sec- 

' tion alone revealed the true nature of 


I Case 5. A. M., a male, aged twentj'- 
; one years, in August 1935, while standing at 

^ the edge of the lake preparatory to plunging 

Fig. 5 in, raised his arms above his head to dive. 

Case 4. A case of Ewing's tumor As lie did so, he e.vperienced a sharp pain ni 

which presented the x-ray appearance the right shoulder. He was unable to use 

of osteogenic sarcoma with especial} 3 ' arm and this disability continued until !us 

well-marked sun rays. Accurate diag- operation in October 1935. 

yea... pre™,..y, a^.ne ,n a 
tal for an acute mastoiditis, the patient naa 
had some trouble with this shoulder and a roentgenogram had been taken. He was to 
tiiat a cystic condition was present, but, because of the acute infection, it was felt unn ise 
to do anytiiing about it at that time. The acute mastoiditis was followed b 3 ’’ suppuia 
ing glands in the neck. The course which they followed suggests they may have een 
tuberculous glands. Since the occasion eight years previousl 3 ', when the lesion m i 
shoulder had been diagnosed by roentgenographic examination, from time to time 
patient had experienced clicking and pajn. Nevertheless he had led an active an pa 
ticularly athletic life. 
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Examination in October 1935 showed the right arm held to the side by muscle 
spasm. Crepitus was present on movement. A roentgenogram (Fig. 6) showed a 
picture typical of benign giant-cell tumor. 

On October 11, 1935, a biopsy was performed. The lesion was a cavernous space in 
the head of the humerus, lined with dense fibrous tissue and containing in its center yel- 
lowish, firm, custardlike material. Frozen section revealed the lesion to be tuberculous. 
A second frozen section yielded the same diagnosis. The material filling the space was 
carefully removed with a curette and the wound was packed with iodoform gauze. 

Tubercle baciUi were subsequently recovered by guinea-pig inoculation and on 
culture. 

There was nothing in the history of this patient to suggest that he 
had tuberculosis of the shoulder. The story of his recent disablement 
was typical of a pathological fracture which was indeed present in the 
roentgenogram. The roentgenographic appearance was typical of giant- 
cell tumor and most atypical of tuberculosis. Only the frozen section and 
the subsequent recovery of tubercle bacilli made possible an accurate 
diagnosis. 

Experiences such as these and many others have led the author to 
feel that a biopsy forms an important part of the examination of a case of 
bone tumor. The number of cases in which clinical and roentgenographic 
diagnoses have been changed by histological section is considerable, amply 
sufficient to make one feel that biopsj'^ should always be performed in any 
case of doubt. 



Fig. fi 

Case Tubcrrulofisof tlip lio;id of tbo IiuiiiPni? proi'cntiuc tho rofiUc' no^r.ipliiP 
uiipcanmco of giaut-ccll tumor, lliop^y rvvoalod tiio true natun- of t!:!- Ic-am .atid 
tuborclc barilli were rocovorod on guinca-pic iiiooulation. 
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The author is well aware of the objections which may be raised 
against biopsy. There will be constantly advanced the possibility of dis- 
seminating the disease by cutting into the tumor. This may be true, al- 
though the writer is not convinced by the evidence which is advanced. 
Certainly those tumors upon which biopsy is not performed metastasize 
frequently and early, and, in the author’s experience, as readily as do any 
tumors which have been examined. The great advantages of biopsj'' 
should not be discarded for an unproved fear. 

A more serious objection is the difficulty which the pathologist may 
have in reaching a diagnosis even when he has the tissues under the 
microscope. This is a very real difficulty to which sufficient appreciation 
is not given. It can be illustrated by the following case. 

Case 6. Mrs. M. B., aged twenty years, sustained a fracture of the left humerus in 
March 1932. The injury was a trivial one and roentgenographic examination showed 
that the fracture had occurred through an area of bone destruction, — a pathological 
fracture. In spite of this, the fracture was treated by fixation in plaster. Three 
months later there was complete non-union and a roentgenogram (Fig. 7) showed absorp- 
tion of two inches of the middle of the shaft of the humerus. There was e\’idence of ex- 
pansion of the cortex of the shaft. The roentgenogram did not resemble any of the 
usual pictures of bone tumor. 

Shortly before this, the author had seen a man with a similar destructive lesion in 
the middle of the shaft of the humerus. The roentgenogram (Fig. 8) presented many 
of the features characteristic of giant-cell tumor — expansion of cortex, clearly defined 
outline, and trabeculation — but the situation was unusual. Biopsy revealed the tj'pical 
histology of a giant-cell tumor. Local resection with reconstruction of the humerus was 
performed. A recurrence in soft tissues, which did not respond to x-ray treatment, 
necessitated amputation of his arm. 

Such an experience led the writer to feel that he was dealing again with an atypical 
giant-cell tumor. Biopsy was performed on May 30, 1932. The tissue was reported 
upon by Dr. W. L. Robinson as osteogenic sarcoma. In the gross, the tumor proved 
cystic; the walls consisted of yellow tissue. Dr. James Ewing saw this patient and the 
biopsj' material. He expressed the opinion that the tumor was not essentiallj' malignant 
and advised a local resection of the tumor. In the meantime there had been rapid in- 
crease in the destruction of the shaft of the humerus, as shown bj' the roentgenogram 
(Fig. 9). The fluid in the cj'st accumulated rapidlj' and under tension. Aspiration of 
this fluid was undertaken to relievo the patient’s discomfort. Finallj', aspiration had to 
bo performed dailj'. 

On December 12, 1932, an attempt was in.ade to perforin a local resection of the 
tumor. Diflicultios from hemorrhage resulted in injurj’ to the brachial artcrj', which 
compromised the blood supplj- to the arm, and gangrene super\-cned. On December 10, 
1932, the arm was removed bj' disarticulation at the shoulder. 

The material submitted to the Registrj’ of Bone Sarcoma (Case No. M30) is rejiortcd 
upon as osteogenic sarcoma. The patient is alive and well four j'oars after the onset 
of her sj'inptoms. 

Some of the p.ithologist's difficultic.s can be removed by providing 
him with an adequate amount of tissue to examine. For this reason (lie 
author is not very favorably iiujiressed with punch biopsies. In (he most 
difTicult cases it is asking too much of the jiathologist to exjiress an opinion 
on so small an amount of tissue. 

A further objection to biopsy arise.s in those cases which are being 
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cnvccl for at ccnicrs where a skilled pathologist is aot available. An in- 
adequate i)alhological opinion is worse than none at all. 

In s]Mtc of these weight object ions, it is felt that the advantages of 
biop.sy are so great that it should be u.sed frcquentl5^ Indeed, in the last 
three years, it has been the author's custom to perform a biopsy in every 
case of bone tumor. So far there has been no cause to regret this polic3^ 


si'.MAr.ritv 

DifTieulties in the diagnosis of bone tumors frequently’' arise. The 
history ajul physical c.xamination arc often inconclusive. Even the 
roentgenograjihie examination may bo of uncertain value or definitely 
misleading. Biopsy is by far the most reliable aid to diagnosis and 
should bo resorted to frequently, with due appreciation of its limitations. 
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FROZEN-SECTION DIAGNOSIS OF TUBERCULOUS JOINTS 


BY WALKER E. SWIFT, M.D., NEW YORK, N. Y. 

From the Pathological Laboratory, New York Orthopaedic Dispensary and Hospital 

The difficulty of making an accurate diagnosis of joint lesions from 
the clinical findings, roentgenograms, and usual laboratory tests is be- 
coming more generally recognized by orthopaedic surgeons. Also, the 
necessity for establishing the correct diagnosis before instituting treat- 
ment, particularly in those cases in which tuberculosis is in any way 
suspected, is becoming more apparent, simply because the forms of treat- 
ment applicable to the various diseases are so different. 

For these reasons it has been the practice for some years at the New 
York Orthopaedic Dispensary and Hospital to perform an exploratory 
operation on those bone and joint lesions in which tuberculosis may be 
the etiological factor, and to attempt to establish the diagnosis during the 
operation by microscopic examination of frozen sections. Thus, if tuber- 
culosis is proved, a fusion operation may be performed at once ; if tubercu- 
losis is not found, whatever other procedure (if any) is indicated may be 
carried out uith considerable confidence that the right diagnosis is knomi. 

In order to determine the degree of accuracy which may be expected 
in diagnoses made from the frozen sections of fresh tissue, the following 
study has been made of 175 such exploratory operations which were done 
at the New York Orthopaedic Hospital during the years 1928 to 1934 
inclusive. 

ACCURACY OF PREOPERATIVE DIAGNOSES 

The first analysis was made to find how often the preoperative diag- 
nosis was correct when checked udth the final pathological diagnosis. It 
should be stated that the clinical and roentgenographic diagnoses were 
taken from the hospital charts and in some cases there was difficulty in 
deciding just what the respective diagnoses were, so that the figures may 
be subject to some small error. 

In 145 of the total 175 cases the clinical diagnosis agreed \nth the 
roentgenograpliic interpretation and was found to be correct 116 times, 
or SO per cent. There were twenty-four cases in which the clinical diag- 
no.sis di-sagreed with the roentgenographic reading, and in this group the 
clinical diagnosis was correct only eleven timc.s, or 45.8 per cent. In a 
third group of six cases no roentgenograjihic study had been made and 
here the clinical diagnosis was correct three times, or 50 per cent. 

In other words, the preoperafivc clinical diagnosis of 175 carefully 
studied cases of bone and joint Ic.sions was corroborated by the final 
pathological diagnosis 130 times, or 74.2 per cent. Therefore, it is im- 
portant to remember that there is at least a 25-per-<‘cnt. chance of error in 
considering the iircopcrative diagnods of such lesions. 

e.tl 
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SITE OF EXI’LOItATOUV Ol’EUATIONS 
Tlio clisoaso for n'liich tlu; exploratory operations were performed in- 
volved the following regions: knee joint, sixty-eight cases; hip joint, 
fift3M.wo; ankle joint, fif(oen; shaft of long bone, nine; tarsal joint, eight; 
wrist joint, seven; tendon sheath, six; shoulder joint, three; elbow joint, 
three; saero-iliae joint, two; and metatarsophalangeal joint, two. The 
location of the lesion did not seem to have any effect on the accuracy of 
the frozen-section diagnosis, nor did the age of the patients, the youngest 
of whom was one year old and t he oldest .six'ty-four. However, there was 
a certain significance in the duration of the disease, as will be indicated 
later. 


AGKEEMENT OF FUOZEN'-SECTION AND PARAFFIN-SECTION DIAGNOSES 
It was important to find out how manj'’ times the frozen-section 
diagnosis agreed with the paraffin-.section diagnosis, whether or not the 
latter proved to be the final diagno.sis. As expressed in Table I, it was 
noted that there was agreement in 147, or 84 per cent., of the 175 cases, 
and that in t went3’’-eight, or 16 jier cent., the paraffin-section diagnosis did 
not substantiate the frozen-section diagnosis. 


TABLE I 

AGimr.MKNT or Fuozi'.n-Skction and PAUArriN-SECxioN Diagnoses 


Diilgnoscs 



Agrcoincnt: 

Botli flingiinsps ; TiilifM'Biilnsi.s 

90 



54 


Rnfli rlifi£rnnsp.«; ! Sypliili.s 

1 



1 



1 





1 

Total 

147 1 

84.0 

Disagreement: 

Frozen seetion; Chronic inflammation 

23 


Paraffin section : Tuherculosis / 

Frozen section : Tuberculosis \ 

5 


Paraffin section: Chronic inflammation / 



Total 

28 

16.0 


There is no comment necessary on the first half of Table I except to 
say that, in three of the cases diagnosed as chronic inflammation by ot i 
sections, guinea-pig inoculation proved tuberculosis to have been presen 
in two, and the third case was proved to be tuberculous at a later opera 
tion. In these cases the joints had been diseased for a long 
much scar tissue had formed around them. Undoubtedly the issue 
taken for sectioning was outside of the actually diseased area. 
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The disagreement in diagnoses, as shown in the second half of Table 
I, is more important. Of the twenty-three cases proved to be tubercu- 
lous by paraffin sections, but not by frozen sections, twenty had been 
diagnosed as tuberculous before operation. In these cases the location of 
the disease was as follows: hips, fourteen; knees, five; and wrist, one. 
Although the diagnosis was confirmed in only twelve cases by guinea-pig 
inoculation, there was no doubt that the diagnosis of tuberculosis was 
correct. The remaining three cases had been thought to be non-tuber- 
culous before operation, but were proved to be tuberculous by the paraffin 
sections and the guinea-pig inoculations. 

Of the five cases in which the frozen-section diagnosis was tubercu- 
losis, not confirmed by the paraffin sections, all had negative guinea-pig 
inoculations, and their subsequent course left little doubt that the frozen- 
section diagnosis was wrong. This is a serious error, and it is clear that, 
unless the frozen sections demonstrate unmistakable tuberculosis, the 
pathologist should report only chronic inflammation. The slides of four 
of these cases have been saved and on further study are thought not to 
show sufficient evidence for the diagnosis of tuberculosis to have been 
made. 


GUINEA-PIG CORROBORATION OF DIAGNOSIS 

Although the histological picture of tuberculosis is a definite one, 
there is the possibility of faulty interpretation or selection of tissue, and so 
an attempt to corroborate the section diagnosis by an inoculation of two 
guinea pigs with pus or tissue from the operative field should always be 
made. 

An analysis of the results of the guinea-pig inoculations in this series 
showed that there were 133 .such tests done, the result corroliorating the 
tissue diagnosis 113 times, or 85 per cent. Tlie diagnosis was not cor- 
roborated by eleven guinea-pig tests, and in nine cases the animals died of 
an intcrcurrent infection too soon for results to be obtained. It is clear 
that this method of diagnosis, although important and of a high degree 
of accuracy, is open to a certain percentage of error and calls for careful 
selection bj'- the surgeon of tissue for pathological stud}'. Two cases, in 
which the guinea-ifig inoculation proved tuberculosis to be jircsent after 
the reports of both sections had given the diagnosis of chronic inflamma- 
tion, have already been mentioned as having old, badly scarred lesions. 

CO.MPLKTi; ANALYSIS OF FROZEN-SECTION DIAGNOSES 

The analysis of the results of the frozen-section di.ngnoses in tin* 175 
exploratory ojierations is given in Table II. Under Grouii A it will he 
-seen that when the clinical diagnosis was tuherculosi--, whether or not the 
roentgenograjihic interjirctation agreoil, the frozen section proved the 
diagnosis in SO per cent, of 130 cases. When the clinical diacno'is wa--- 
not tuherculosis, with or without roentgcnographic supjiort. the frozi-n- 
.section diagnosis agreed with the final diamiods in SO j)er cent, of thirtv- 
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nine cases. '\Mien there was no roentgenographic study, the frozen-sec- 
tion diagnosis was correct in 83 per cent, of six cases. A study of this 
table with the various contradictions of preoperative and pathological 
diagnoses vdll serve to emphasize again the inherent difficulty of making 
an accurate chnical diagnosis of joint lesions. 

PREOPERATIVE DIAGNOSES PROVED WRONG 

Besides confirming a preoperative diagnosis, frozen sections have 
been found of great value in shovdng the clinical diagnosis to have 
been wrong, and this has meant disproving a suspected tuberculous 
lesion, as well as proving tuberculosis to be present when it was not 
expected. 

There were thirty-two patients with a preoperative diagnosis of 
tuberculosis who were proved, finally, to have some other disease, and in 
twenty-seven, or 84 per cent., the frozen-section diagnosis of chronic in- 
flammation was correct. The other five cases were those which have been 
mentioned earlier as having been diagnosed as tuberculosis from frozen 
sections which showed insufficient evidence. The possibility of this error 
must be stressed, but it is an error which certainly should not occur if the 
rule is strictly followed of not diagnosing tuberculosis from frozen sections 
unless the histological picture is unmistakable. 

In the case of thirteen other patients, who were thought before oper- 
ation to have conditions other than tuberculosis — such as chronic infec- 
tious arthritis, coxa plana, osteomyelitis or tumor — the diagnosis had 
to be changed to tuberculosis. This was an interesting group and in nine, 
or 69 per cent., the frozen-section diagnosis was tuberculosis and was 
correct, the other four being considered doubtful and therefore called 
chronic inflammation at the time of the operation. 

Thus it may be seen that, of forty-five cases for which a final diag- 
nosis was established differing from the preoperative clinical diagnosis, a 
correct interpretation was made from the frozen sections in thirt 3 '-six, or 
80 per cent. 

COMPARISON OF FROZEN-SECTION DI.\GNOSES WITH FIN.\.L DIAGNOSES 

The last criterion for judging the accurac}’^ of frozen-section diagnoses 
and establishing their value to the surgeon at the operating table is the 
actual number of times that there maj’ be ex]jectcd to be agreement with 
the final diagnosis made after all the evidence has been collected and 
considered. 

The results of this series of examinations arc given in Table III, and 
it is found that when the final diagno.'is was tuberculosis the frozen- 
section diagnosis was correct in 77 per cent . of 1 16 cases. When there was 
a final diagnosis other than tuberculosis, the frozen sections gave the right 
diagnosis in 91 ])or cent, of fifty-nine eases. In other words, there w.as 
an average of 82 per cent, of correct diagnoses made In* examination of 
frozen sections during 17.5 cxploratorv operation'-. 
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TABLE III 

CoMi'Aiusoy OF I'nozK.v-SKCTio.v Diaon'osis with Final Diagnosis 


Filial Diaj'iin.sis 

Total No. 
of Cases 

Frozen Section 
Agreed with 
Final Diagnosis 

1 

Tiiberciilo.q.s 

Xo(, lulierculosis 

1 

JIG 

59 

No. of 
Cases 

00 

54 

Per Cent. 

77.5 

91.5 

Total 

175 

144 

S2.2 


DISCUSSION 

The success of frozen-scefion diagnosis on fresli tissue during ex- 
ploratory operations depends on throe things. In the first place, the 
surgeon, witli the licl]) of the jiathologist, must clioosc satisfactory tissue 
for sectioning. Ilandom removal of specimens witliout regard for their 
gross ajiiiearanco of discjisc, particularly in lesions showing a good deal of 
fibrous-tissue replacement , will surely increase the pereentage of failures. 

In the second jilace, the technique of preparing the sections must be 
satisfactory. Practieall}' all the sections made in these cases were at- 
tached to a glass slide after sectioning and then stained with hematoxylin 
and cosin. The extra fi^’e minutes required by this method is compen- 
sated bj’’ the two advantages of giA'ing a more familiar histological picture 
and of being iicrmancnt, so that the slides may be saved for future study 
and comparison. Some inflammatory tissues will not cut satisfactorily 
until after t hey have been embedded in paraffin and in these cases im- 
portant parts of the specimen may never be seen in the frozen prepara- 
tions and the real pathology will be missed. This source of error may be 
obviated in such cases only by the greatest care and ijatience in cutting 
and manipulating the sections. 

In the third place, the interpretation of the slides is important and 
here the main fact to be emphasized is that no tissue should be called 
tuberculous Avhen there is any ground for reasonable doubt. 

Granting that these three requirements are fulfilled, it seems fair to 
believe, after this study, that the diagnosis made from frozen sections of 
fresh tissue may be considered correct in 82 per cent, of the cases. ^ 

It remains the responsibility of the operating surgeon to decide in 
the particular case whether or not it falls into the group of 82-per cent, 
right diagnoses or into the group of 18-per cent. Avrong diagnoses. T ns 
he must do from his knoAvledge of all the factors in the clinical history an 
examination and from his opinion of the gross pathology. A report from 
the laboratory that the disease is tuberculosis, or, on the other hand, t la 
tuberculosis is not found, should be helpful in making his decision, even 
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though he may have to conclude that it is necessary to ivait longer before 
being certain of the correct diagnosis. 

SUMMARY 

1. In a study of the frozen-section diagnoses of 175 exploratorj’- 
operations on lesions suspected of being tuberculous, the clinical pre- 
operative diagnosis was found to be correct in 74 per cent, of the cases. 

2. The frozen-section diagnosis agreed with the paraffin-section 
diagnosis in 84 per cent, of the cases. 

3. Guinea-pig inoculation corroborated the diagnosis in 84 per cent, 
of the cases. 

4. Of thirty-two cases thought to be tuberculous before operation, 
but proved by sections not to be, the frozen-section diagnosis was correct 
in 84 per cent. 

5. Of thirteen cases thought not to be tuberculous before operation, 
but later proved tuberculous, the frozen-section diagnosis was correct in 
69 per cent. 

6. Of the 175 cases, 116 had a final diagno.sis of tuberculosis and the 
frozen-section diagnosis had been the same in 77.5 per cent; fifty-nine 
cases had a final diagnosis other than tuberculosis and in these the frozen- 
section diagnosis had been right in 91.5 per cent. 

7. Of the 175 cases, the frozen-section diagnosis agreed with the 
final diagnosis in 82 per cent. 
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nv VAYin M. liOHWouTu, ar.D., new vork, n, y. 

From the Orlhopacdic. Sendee, St. Luke's Ilospilal, New York City 

The correction of dcfonniilcs of hones by osteotomoclasis— simple 
ostcolom}'- witli immediate bending at the site of osteotomy — ^is occa- 
sionally a diflicult procedure, even in sucli faAmrable locations as the 
supracondylar region of the femur, due to the tension of surrounding 
muscular and fibrous structures. 

Usually, wlien the bowing deformity is marked and in locations where 
soft-tissue structures act as a bowstring, correction by means of simple 
ost eotonn'^ is impossible and wedge osteotom}’^ with removal of a section 
of bone is necessaiy. (See Figure 1, i2.) This decreases the length of 
an exti'emitj' which usually" is alroad 5 ^ short. 

For some time the author has felt that osteotomy and the application 
of an apparatus for gradual correction would permit the stretching of the 
soft tissues aud correction of deformity without loss of length. This 
possibility has been made almost a certainty by the ease with which a 
tibia can be lengthened by well-planned and well-carried-out operative 
procedure.' 

1 2 3 4 5 6 



Fig. 1 

Effect of diffei’ent operative procedures to correct boiving deformit 3 ^ 

J: Outline tracing of roentgenogram of original condition; t + mv 

£: Amount of bone resection necessaiy to correct position by wedging osteoto y, 
3: Defect left if center of curved cut were placed laterally; 

4: Projection of fragment if center of cut were placed medially; 

5: Gap left if diameter of cut were same as diameter of femm; 
ff: Optimum contact secured by a cut of a diameter much larger than tn 
and centering the curve cut on the center of the femur. 

Therefore, an apparatus has been devised for gradually straighten 
ing the femur following osteotomy, and this apparatus has been ca e 
an osteocamp, since the bowing of a bone is called osteocampsia. 
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The apparatus consists of hinged arms with a worm gear at the center, 
solidly fastened to one arm, and a thread, worked by a handle, included 


rigidly in the other arm. When the 
handle and thread are turned, the 
worm gear is driven around slowly, 
thus changing the angle of the two 
arms. Two complete units are neces- 
sary, — one in front and one in back of 
the bone. Pin holes are provided 
through the arms at intervals of one- 
half an inch for the insertion ot three- 
sixteenths-inch drill-steel pins, and 
set screws are placed opposite each 
pin hole to allow the pins to be locked 
rigidly in place. 

The procedure described has been 
used in the following case : 

A young woman, twenty-five years old, 
of good general bodily health, was seen at St. 
Luke’s Hospital Clinic in the fall of 1932. 
The patient had fractured the upper right 
femur three times, at the ages of eight, ten, 
and eleven years. She had a very marked 
deformity of the right thigh, due to bowing 
through a fibrocystic area in the upper femur. 
With the hip in full abduction and the greater 
trochanter impinging on the ilium, the right 
knee lay across the left with the pelvis level. 
It was impossible for the patient to get her 
heel to the floor when standing, and the ex- 
tremity was seven and one-half inches short as 
measured from the anterior-superior spine to 
the internal malleolus (Fig. 2, A). Genu 
valgus of 15 degrees was present. A diagnosis 
of osteitis fibrosa cystica was made, hyper- 
parathyroidism being ruled out. 

Roentgenograms showed a medial bowing 
of the upper half of the femur of G7 degrees 
and an added coxa vara deformity of the neck 
of the femur of alwut IS degrees, making a 
total medial bowing of S5 degrees (Fig. 3, .-1). 

The difficulties involved — the jjrcsencc of 
fibrocystic change in the bone, multiple pre- 
vious fractures, and danger of infection when 
working in the upper femoral region near the 
perineum—were all realized in advance, but 
the jiatient was so crippled that an attempt to 
iini)iMvc her condition seemed juAifiablc. 

Rvact drawings of the femur were made, 
as shnwai by roentgenograms, and .a curve<i 
osteotomy was decideii uiviii in an attempt to 



ITc. 2 


Showing the amount of correction 
obtained by the method of o‘:te<ito- 
moclasis describtai. 

.1 and (’.• Original condition with 
marked lateml l>owing and shortening 
of the thigh as well :is anterior torsion, 
genu recurvatum, and genu valgus. 

li and D: Correction of all deh-mi- 
ities by straightening of the femur. 
The block l>eiie.alh the heel is three 
indies in height. 
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RociitKctiograms of femora, showing 
.1; Original condition of right femur; 

]i: Normal loft femur; 

C; Corrected right femur. 

prevent displacement and allow rotation. It was found that the eurve of the osteotomy 
would need to liav(! a larger diameter tlian the width of the sliaft of the femur to insure 
the best i)ossiblo contact following correction and, furtliermorc, that the center of the 
osteotomy would need to be in the center of the femoral shaft and not toward either side, 
in order to give t he best cosmet ic result. (See Figure 1 .) In order to make this curved 
osteotomy, a semicircular .«aw (Figs. I and 5) was manufactured wliich could be centered 
on a drill and which, when rotated back and forth a few degiees, would satisfactonlj' cut 
the desired curve.* 

Operation, on November IS, 1932, consisted of a lateral incision through very ad- 
herent and extensive scar tissue which had resulted from previous operations. Due to the 
marked curve in the bone, the anterior muscular structures were easilj’’ displaced inward. 
A drill hole was placed at the center of the site selected for operation. The drill was then 
reversed into the socket of the saw and acted as a pivot to center the saw cut. This gave 
a curved ostcotomj’^ exactly as planned. All soft tissues were then retracted outward to 
their limits across the bone. Half of the apparatus was laid on the anterior surface of the 
thigh. This acted as a guide for the placing of two drill holes and two pins through the 
upper fragment and two drill holes and two pins through the lower fragment, with the 
center of the gear placed over the center of the osteotomy (Fig. 6). 

The incision was sutured and sterile dressings were placed over it and over the point 
of emergence of the pins, both in front and in back. The halves of the apparatus weie 
placed on the pins antcriorl}’’ and posteriorlj'^ and locked to the pins by the set screvs. 
When this was done, the fragments were held rigidl 3 ’' in place and the leg could be handle 
freely without the necessity of an}’- apparatus except the osteocamp. Sliding of t le 
fragments on the pins was prevented by a sterile dressing and sterile felt rings slippe 
between the skin and the apparatus. 

* Following the use of the saw in this case, apparatus for circular osteotomy vas 
described by another surgeon, but the author has been unable to find the ongi 
article. 


THE JOURNAL OF BONE AND JOINT SURGERV 



OSTEOCAMP FOR OSTEOTOMOCLASIS 


651 



Fig. 4 Fig. 5 

Showing detail of drill and curved saw. Showing drill and saw as they would be 

inserted in the bit-stalk. 


At the time of opera- 
tion, a maximum stretch- 
ing of about 10 degrees 
only could be secured, due 
to the tautness of the 
structures on the inner 
side of the thigh and the 
beginning bending of the 
three-sixteenths-inch 
drill-steel pins. Correc- 
tion from 07 degrees to 9 
degrees was complete in 
twenty -two days, a 
quarter of a turn giving 
about 2.5 degrees of cor- 
rection each day. 

Macerationof thescar 

tissue present from previous operations on the lateral surface of the femur took place to 
a moderate degree, and a hematoma drained through the posterior openings of the 
upper two pin holes. 

The apparatus was removed and plaster was applied (Fig. 7-C) five weeks after the 
operation, and the cast was kept in place for six weeks. Following the removal of the 
cast, recurrence of the deformity through the .soft callus occurred to the extent of 32 de- 
grees within three weeks (Figs. 7-D, 7-E,and 7-Fl. 

Manipulation under anaesthesia was done (definite soft union being found present) 
and a plaster spica was applied with the deformity at an angle of 9 degrees (Fig. 7-0). 
After union had taken place, there was slight ab.sorption, so that four and one-half 
months later the osteotomy site had become solid at 1.5 degree.^. All apparatus was 
removed at that time. 

Infection of the fibrocystic bone at the point of maceration of the suture line in the 
original scar tissue required a local sequestrectomy a year later (Fig. 7-1). Since that 
time, there has been no further infection and the patient has bi-en walking on the leg. 
She suffered a fracture of a fibrocystic patella by indirect violence in Xoveinber 1931. but 
otherwise she has had no trouble. Supnicomlylar osteotomy for genu valgus has re- 
cently been done and the patient is walking without support and is greatly iniprovi-<i. 
Tibial lengthening to overcome some of the remaining shortening i- iilanned. 



This case is intcro.stiiiu a.s a study in reconstructive work. Several 
new procedures and bits of app.anitus were planned out in advance and 
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succcssfullj’’ used. Such ca.se.s arc rare, but other instances have occa- 
sionall.y been recorded in Ihe lilcraturc. 



Fio. 7-.\ Fig. 7-B Fig. 7-C 

I'i’k.s. 7-.\. niicl 7-Ii: Daring stmiglitcning. 

IHg. 7-C; In plaster following straightening. (Compare with Fig. 1, G.) 



Fig. 7-D 


Fig. 7-E 


Fig. 7-F 


Recurrence of deformity through soft callus. 
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Fig. 7-G Fig. 7-H Fig. 7-1 

Fig. 7-G : After manipulation and reduction of deformity. 

Fig. 7-H; Following removal of all plaster; union solid but decalcified. 

Fig. 7-1: Final result with solid union. There is a decrease in the fibrocystic 
changes, but a sequestrum is present in the lateral portion of the trochanteric frag- 
ment. This was later removed and healing took place. 

It is hoped that other orthopaedic surgeons will be encouraged to 
undertake the reconstruction of similar cases rather than to consider 
them hopeless as in the past. 

1. Boswouth, D. M.: Skeletal Distraction. Dc.scription of Apparatus. Surg. Gynec. 
Obstet., LII, 893, 1931. 
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SOME CONSIDJ'^HM’JONS ON SUBTROCHANTERIC OSTE- 
O^J’OMY ANE INI’RA-AiriTCULAR ARTHRODESIS OF 

THE HIP JOINT 

UV KUXST riu:UNI), M.D., F.A.C.S., VENICK, FLORIDA 

A simple lvm\svevs(; osteotomy, if done icchnicall}’- well and accord- 
ing to right indications, is one of the most efficacious procedures in ortho- 
paedic surgery. By this operation in well .selected cases, a very beneficial 
change in the statics of the skeleton may be obtained and the function of 
the kinetic chain, of which the affected and deformed portion represents 
onij' a link, will become greatly improved. In children, because of the 
veiy active biological jirocess which favors functional adaptation, the 
response to a woll-healcd corrective osteotomy will be almost immediate. 
Such jiatients are the best advertisers of our specialty. Lay people 
marvel at the ciuick restoration of or improvement in shape and func- 
tion. 

Itlorc comidicatcd than the operative procedure is the indication for 
osteotomy. Besides the degree of disabling deformity, the duration of 
the deformit}' and the stage of the disease which caused it have to be 
taken into .serious consideration. If performed too soon or too late after 
the onset of the disabling disease, an osteotomy may result within a very 
short time in a complete failure, desiiitc an apparently excellent operative 
correction of the deformity. It is not sufficient to consider merely the 
actual amount of deformity which requires correction by osteotomy. 
The surgeon has to bo Avell acquainted with the disease process underlying 
and causing the deformity, and ho also is obliged to calculate the amount 
of adaptability of the organism to a change in its statics. The best os- 
teotomy will be futile, if not perilous, if the patient’s functional resources 
have been exhausted in the previous attempt to become adapted to the 
existing pathological position. Especiallj’’ beyond the third decade of 
life, the readiness of the locomotor apparatus to compensate for alteration 
in form becomes considerablj’- lessened. 

In a case in which the deformity is of many years’ duration, regard- 
less of whether it is due to a primary joint or bone condition, one has to be 
very careful in contemplating a corrective osteotomy, especially if there 
are well established signs of a compensatory rearrangement of the kinetic 
chain with a satisfactory functional result. The lower extremity with its 
complicated task of weight-bearing and locomotion is for this reason o 
greater interest than the arm. Any deformity of the lower extremity wi 
be reflected after a very short period of activity in the vertebral spine. 
Compensatory curves of the lumbar spine, and later on of higher leve s, 
follow readily the shift or tilt of the pelvis, which is the invariable conse 
quence of any change in the length of the limb, due either to position or 
to true deformity. This almost automatic readjustment to the es 
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possible efficiency represents one of the best examples of Payr’s idea of a 
kinetic chain, in which the different links are tightly bound together and 
any little damage to one link immediately draws alLthe other portions of 
the system into participation. 

The compensatory realignment is at first purely static and well con- 
trolled by muscle action. The pathological curvature of the spine dis- 
appears as soon as weight-bearing on the deformed extremity ceases. As 
time passes, however, the muscular adaptation has an increasingly greater 
effect upon the skeleton, and the compensatory curves become fixed. 
This means that a certain quiet physiological derangement has taken 
place in the complicated joint chain of the vertebral spine with some 
parts under more marked functional stress and others more or less in dis- 
use. Anatomically this skeletal fixation expresses itself by very definite 
changes in the joint capsules of the intervertebral joints with shrinkage 
and thickening of the relaxed portions and comparative atrophy of the 
overstretched areas. Hand in hand with the changes in the capsular ap- 
paratus go structural transformations in the joint ends, especially in the 
cartilaginous layers of the joint surfaces. Atrophy of the joint cartilage 
with complete resorption from the joint margins is a most constant finding 
in those parts which, due to slight subluxation, are out of contact with the 
antagonist and are, therefore, out of joint play. 

Consequently, any corrective osteotomy on the lower extremity 
(mainly in the trochanteric region) should be performed before skeletal 
fixation of compensatory (static) spinal curves has occurred, — in other 
words, before the power of functional adaptation has been fully invested 
and used up in advanced structural changes. If, in such a stage, the in- 
sistence of the patient makes it necessary to perform a corrective os- 
teotomy, the possible benefit from the intervention has to be carefullj'' 
calculated, and the amount of correction to be given ought to bo measured 
correspondingly. The operation should not be carried out if the func- 
tional impairment is not too great and if there is some doubt in the 
surgeon’s mind about the likelihood of improvement. At any rate, the 
author feels that full correction of the deformitj’^ should never be attempted 
in a case within or bej'ond the third decade of life, if a flexion-adduction 
or flexion-abduction contracture of manj' years’ duration has led to a fixed 
scoliotic and increased lordotic curve of the lumbar spine. The best that 
can be obtained in such cases is neutral position; often it will even be ad- 
visable to leave the limb in a few degrees of adduction. Never should 
overcorrection be attempted by placing the leg in abduction with the 
object of compensating for the existing true shortening of the extremity. 
This procedure, which is as a rule very efficacious in children with limber 
spines and pelves, is attended by very bad results if performed on adults, 
whose spines have finally adaiitcd themselves to the faulty statics and 
disjilay no more regenerative po.ssibilities. Such patients are often not 
at alt benefited by the operation. They may oven be much worse after 
the osteotomy than they were before. The operation, as a rule, has to be 
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clone over again witli more ai)})roximation to the primary vicions 
position. 

On (lie other hand, f he osleoloniy may have boon performed too soon 
at a time when, despite tin; absence of manifest clinical symptoms, the 
causative factor of tlie deformity was still at work. This is true of cases 
with relatively mild destructivf! joitd lesions in which severe joint con- 
tractures may residt from intra-art icular adhesions or from a more or less 


localized scarring proce.ss of the joint capsule, leading to capsular shrink- 
age and some muscle s[)asm. Of es])ecial interest are those cases of de- 
structive (infectious) arthritis in childhood in which, without a more 
marked degree of destruction, obliteration of the joint space takes place 
by fibrous adhesions. 'J’hcse cases often show great tendenej^ to joint 
contractures, ''i'he hip joint and the loice seem to be the most frequently 
involved; the hij) joint is aj)parentl3' affected more often than the knee. 
The infi.nmmatoiy jirocess usualh’ subsides under conservative treatment. 
The concomitant joint contracture, liowcver, represents quite a serious 
complication in regard to the after-treatment. 

As a rule, if there is not too mueh posterior subluxation of the tibia, 
a knee-joint contracture can easilj' be overcome with the aid of traction 
apparatus or a turnbucklc-cast, and good position can be maintained by 
a well-fitting long leg brace until the tendency to contracture subsides. 
Such is not the case with the hip joint. A hip-joint contracture, which is 
duo to fibrous atdc.ylasis following a destructive arthritis, is usually easily 
corrected bj’’ traction. It i.s, however, veiy difficult to maintain the cor- 
rected position. Single hip .spicas or hip braces are of very little help in 
preventing the quick recurrence of the deformity. The leg draws up, 
usually to flexion-adduction contracture, and the pelvis accompanies the 
deformity with a compcnsatoiy tilt within the spacious body part of the 
orthopaedic appliance. 

The tendency to contracture following inflammator}'^ joint lesions ex- 
tends frequently over a period of several years. Clinically, the joint 
process may appear as healed, but there is still activity with scar formation 
and muscle imbalance from a pathological view-point. Lorenz, many 
years ago, in apirreciation of this tendency in tuberculous hip disease, 
suggested the treatment with plaster-of -Paris casts and weight-bearing. 
He neglected the developing hip deformity entirely and aimed at a solid 
ankylosis which he hoped ■would occur under the stimulus of weight- 
bearing. Once the hijr was solid, many years after the onset of the dis- 
ease, he performed the corrective subtrochanteric osteotomy. 

Apart from the questionable occurrence of solid ankylosis in tubercii- 
lous hip disease, Lorenz’s argumentation seems to be correct. The in i 
cation for the osteotomy depends upon the fixation of the contracte 
position or, in other words, upon the soundness of the destroyed join . 
The osteotomy would be futile- and the deformity would inevitably lecui, 
if there should still be a tendency to joint contracture. As pointed ou , 
this tendency may be present without any clinical symptoms sugges n e 
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of activity of tlie disease process. The destruction of the joint alone with 
the fibrous ankylosis is sufficient reason for the contracture. 

Hibbs, approaching the question of tuberculous hip disease from the 
point of view of uncertainty of permanent cure by the so called conserva- 
tive treatment, advocated the fusion operation as the treatment of choice 
and found many followers. It is interesting, however, to find that adduc- 
tion or flexion contracture does develop in a large number of cases following 
Hibbs’s fusion operation, which otherwise was successful. This bears out 
the fact that even a strong bone graft placed over the upper side of the 
hip joint may yield to the persisting pull of muscle spasm and shrinking 
scar tissue. 

It is quite evident that recurrence of the deformity is made easier if 
the correction of position has been obtained only by the less difficult 
trochanteric osteotomy and if the joint does not reveal firm bony ankj’’- 
losis. A relatively short period of time — three to six months — is usually 
sufficient to show the recurrence of the deformity. In addition to tu- 
berculous lesions, the author has seen a great number of cases of non- 
specific hip disease — suppurative synovitis, simple infectious arthritis 
following open reduction of congenital or traumatic dislocation, etc. — 
in M^hich an osteotomy had been performed at an apparently quiescent 
stage of the process with entire immediate success, but the deformity had 
recurred after a short time. 

The following illustrative case was observed in the Orthopaedic De- 
partment of the State University of Iowa. 

A girl, six years of age, was admitted to the Hospital in July 1931 with bilateral 
congenital dislocation of the hip joint. She was put in a Hokc-traction cast for five 
weeks and an unsuccessful attempt at closed reduction was made. Therefore, reduction 
of the hip by an open operation was tried. This attempt failed also and the secondarj’ 
acetabulum was reamed out and a bony shelf was built over the head. There was con- 
siderable stiffness of the hip following operation. Gradually the right hip went 
more and more into adduction despite daily piiysical-therapy treatment and manipula- 
tions. 

About two j'oars after the shelving operation, a corrective subtrochanteric osteotomy 
was done. The distal fragment was placed in about 15 degrees of abduction and there 
occurred good bony union. Nine months after the osteotomy, the hip joint wa.s again 
held firmly in a position of flexion, 20 degrees of adduction, and 10 degrees of internal ro- 
tation. There was no free motion. The roentgenogram showed irregular erodeii joint 
surfaces suggestive of arthritic erosion. The child walked with a marked tilt of the 
pelvis with e.xtreme lordosis and left convex scoliosis of the lumbar spine. A subcutane- 
ous adductor tenotomy was done to improve the jKisition. Tlie leg could fairly ea'-ily 
be brought out into the straight position. A cast for immobilization was applii-ii for 
eight weeks. 

Half a year later, an extreme adduction contracture had rveurred. The hip joint 
seemed to be stiff on clinical examination, but did not show bony ankylo-i-; in the 
roentgenogram. Another corrective subtrochanteric osteotomy was iv-rformi <1. Aftera 
few months, the same deformity had recurred; the right side of the ivlvis was over an 
inch higher than the left to compensate for the verv- marked addiKtinn cont.mrtnro 
The roentgenogram showed at the site of the pievious o^teolomic- a pn'!ioimc(.d nn~u'-.. 
tion between the upi>er jiart of the femur and the diajiby-i-. 
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Tins case, illustrative! of the tendency to joint contracture following 
postoperative (traumatic) arthritis of tlic hip joint, resisted all attempts 
at correction by ijhysical th(!rapy, by adductor tenotomy, and by two 
subtrochanteric osteotomies. Similar cases arc by no means rare. They 
.show clearly that the simple subtrochanteric osteotomy, even if the 
distal fragment is brought into a<‘centeiated abduction, is unable to control 
the tendency to contracture. Such cases certainl}’' require another form 
of treatment. 


One may feel that the osteotoiu}’ should be postponed until the joint 
becomes sotmd, which means solidly ankylosed. However, it is rather 
doubtful whether a case will ever go on to si)ontancous bony ankylosis, 
and it does not .‘'•com advi.^able to let the contracture reach its maximum 
degree, 'j’he ca.se just described .shows that the tendency to adduction 
contracture ma^* be j)resent over a number of jmar.s, a condition which in- 
volves the great danger of sj)inal deformity. Ortho])aedic appliances do 
not solve the problem for this reason. There would be need of immobili- 
zation of both lower extremities to prevent the tilting of the pelvis. In 
view of the quiescent joint lesion, however, such a rigorous procedure is 
not warranted. 

It seems that the intra-articular arthrodesis is the only logical way 
out of the difliculties presented b}’’ thc.se cases of clinically stiff and pain- 
less hips, but without roentgenographic evidence of bony ankylosis. The 
arthrodesis is indicated for several reasons. When performed by an ex- 
perienced surgeon, it is a relatively simple procedure which can safely be 
carried out in thirty minutes. It docs not disturb to any marked degree 
the anatomical condition of the bony joint constituents. It is limited to 
the complete removal of the joint cartilage and the scar tissue interposed 
between the joint ends and to the opening of the superficial marrow 
simccs of the head and the acetabular cavity. It does not affect the 
epiphyseal plate at the upper end of the femur. This is the main reason 
Avhy the simple intra-articular arthrodesis is preferable to the extra- 
articular form with the bone graft, Avhich necessarily blocks the epiphyseal 
line. It is quite certain that a solid ankylosis, procured by intra-articular 
fusion, is better able to Avithstand the pull of the adductor muscles and 
the shrinking scar tissue. Small reenforcing bone chips, remoA'^ed from 
the Aving of the ilium, can be placed around the rim of the acetabulum, but 
not across the epiphyseal plate. 

Inasmuch as the majority of these patients are childi’en, quite often 
with very little bone destruction, the bony ankylosis obtained by intra 
articular arthrodesis prepares the Avay for a possible arthroplasty at a 
later date. Every subtrochanteric osteotomy, from the standpoint o m 
osteotomized bone, has to be considered as a poorly healed fracture, m 
which the kinking of the fragments shortens the bone to a variable degree, 
corresponding to the amount of deformity to be corrected. It, there ore, 
represents a disadvantage if an arthroplasty is contemplated later. 
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ACUTE trans^t:rse bone atrophy * 

BT WABTER G. STERN, M.D., F.A.C.S., CLEVELAND, OHIO 


The importance of recognizing acute bone atrophy or, rather, calcium 
resorption as the underlying cause of many cases of pain and disability of 
the extremities (Sudeck’s atrophy, spotted atrophy, etc.) is being so 
universally acknowledged that the presentation of another and hitherto 
undescribed variation of this same phenomenon is not out of order. 

After plaster fixation of the limb for fracture of the lower extremity, 
in young adults between the ages of twenty and thirty-five, the author 
has often noted a wide and distinct transverse band of radiolucencj’ 
appearing on the roentgenograms, usually in a position diaphyseal to 
the union of the metaphysis with the epiphysis, — in the position of the 
so called “ Gerustmarkzone” of infantile scurvy — which, if unappreciated, 
can lead to a false diagnosis of disease or fracture in this area. This 
phenomenon has also been observed in three cases of non-suppurative 
infection in a neighboring joint and in two cases of tumor formation in the 
limb. The appearance of this transverse zone of bone resorption can best 
be portrayed in the words of Baetjer in his description of the “Gerustmark- 
zone" or, as he calls it, “ Triimmer Zone" in scurvy: "This band produces 
an appearance on the plate as if a surgeon had roughly operated and 
removed a narrow cross-section of the bone.” The localization of this 
transverse atrophy is usually peripheral to the site of the injurj', but, as 
King has shown in his latest monograph on bone atrophy, transverse 
atrophy, like the spotted type of acute or Sudeck’s atrophy, can also 
appear in the bones proximal to the lesion. 

The writer has seen fifteen of these cases — at least half as many as he 
has seen of Sudeck’s spotted atroph}' — and could further quote many 
more cases which ha’s-e been observed by various correspondents who 
have kindly offered him the histories and roentgenograms of their cases 
for publication, but which he feels will carry more weight wlien published 
by them -individually. Unlike the cases of Sudeck's atrophj", which 
usuallj' occur in the smaller bones, the author's cases, with but one excep- 
tion, have been confined to the long bones of the lower extremity, — 
usually to the lower end of the tibia. There have also been three cases of 
transverse atrophy at the upper end of the tibia and the lower end of the 
femur, — one through the neck of the femur (horizontal) and another 
vertic.ally through the neck of the scapula. 

The following cases are typical of this form of atrophy. 

C.\su 1. A male, aced twciUy-thrco, ou “poor relief" for the three year-, ^^hr>'J^ 
diet liad consisted chiclly of cheap carl)ohy<Irates tvitli sufhrient protein* and fat*, hut 
with very little fre.sli fruit ami few vefretahle-:. tripjK-d on the fiwr of his home in Noveni- 

* Read at the .-Viinual Mcetinpof the .^ineriran .Veademy of 0.-thopied;c .''un;e«irs«. 
St. liouis, Missouri, January 1-1. It'Jti. 
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I)cr 1031 !UkI rocci^-otl u (ninsvoiw fracluro of tlio lilmln, nimuf one inch from the lower 
end, Jiiul ;i vorl ienl crack fracl tire of t he infernal cotidylc of tiic ( ihia. With the exception 
of ilicao chaiiKc.s tlic rocntyciio;,'rn|>)(ic c.vamitiation {I'i^s. 1 and 2) was negative. The 
n.sna! hioclicmieal Idood and urine leafs, incitiding phosi)honiR'Calciurn ratio, were nega- 
tive. Tlie patient laid in(ir<> than Iheonlinary miinherof c.ariotis tcctli, but ascribed this 
to tlie fact ti\at the family were on "poor relief” and eon.sofiucntly he had not had dental 
c.'irc for sev('ral ye.ar.s. 

'i'hc patient was immediately placed tijion a flict rich in vitamin C, and a circular 
plaster east with .a w.alking iron w.as .ap{)lied. lie was then encouraged to walk about, 
first on his enitehes and then n'ithout tlnan. Hr sci'incil iiinvilling to do this because of 
jiain in the ankle ami swelling of the toes. 

\\’hen the east was removed, tiv(; weeks after tiic injury, .a wide, transverse, sharply 
defined, r.adiohiet'nf li.and of bom' absorption w.a.s noted in the roentgonograins just 
proximal to I he usind oeeurrenee of ( hn'rin’s fine (h'ig. 3). There was no trophoedema of 
(he leg, foot, or ankle; the color of (he p.'irt.s wa-s normal. Tlicrc were no pressure marks 
from the e.-ist, wliieh h.ad beeti fairly ho;ivih- padded. The usual tests for sufficiency of 
the jirti'ri.'d (;ireulation g.-ive normal re.siills. 

.Six week.s later a second eheek-tii) roentgenogram showed a decrease in the intensity 
of tiio rarefaetion. A linal roentgenographic e.vaminafion, made three weeks later, still 
showed the b.atul, but mueb ie.ss distinetly (I'igs. •! and .5). 

C.\si: 2. A m.'de, ;iged twenty-two, had iscen ill in ijcd for four months with pain in 
the left tliigh and knee, and was said to have had fever and night sweats for one month. 
Early I'oenigenograin.s were reported to have .shown a "loosening of the lower epiphysis” 
of the femur. Tlie .swelling had slowly subsided. 

At the time of (he autlior’s examination, six months after the onset of the process, 
tlio left knee was symme(ric:illy swollen and held in a position of 45 degrees of flexion. 
Further flexion of -15 degrees wa.s free and unimjicilod. Complete flexion and extension 
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Fig 1-Casel. Anwv points to fracture of the fibula. This is not a peisistent p 

nhysekl line as shown by the healing in Fig. 4 

Fig. 2: Case 1. Arrow points to fracture oi the titua. 
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I'lo. 4 Fig. 5 

C;i«p 1. Traiiswr-sp atrophy of t!ip C:v?p 1. Traii,=ver.=p atro[)hy of the 

lower ciul of the tibia nine week< after lower end of the tibia nine weeJe; after 
Fig. S. Note healing in the fibula. Fic. 3. 
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were imjuiHsihlo aiid iitf at aucli motion ware quite painful. There was no free 
fluid in the knee joint, and no e.speeial area.sof leiiflerncs.s almut the knee joint. The hip 
was nefrative. Differential tul)ernilin tests and the iismil lahoratory hiochcmical tests 
were nenalive. The idiosphorus-ealeium eonlent of the. blood was normal. 

Koentnenop:rai)hie eKaminalion .Miiowed a mild generalized atrophy of the tibia and 
Hbuka, in addition to which tlieia' was a marked transverse band of dccalcification just 
di!ii)hyse;d to the epiphysc.al line both of the til)iji and of the fibula (FIr. 6). 

The patient was p;iven an anaesthetic, and the knee was straiKhtened out and fixed 
in })laster. After a short t iine, a walkint? caliper brace was u.sed. The patient was given 
sun b.aths, fresh air, .and a high-e.alorie atid high-vitamin diet. 

Itoenigenograms t.aken six months later showed that the atroidiy liad practically 
disafipcared. 'I'he ji.atient is rn.aking steady atid unintcrrui)tcd progress toward recovery. 

A ino.sl. unusutil tmtl bizarre cotnbiiiaf ion of s 3 ’’niptoms occurred in 
flic following c.'i.sp. 

C.ASi; lb .3 young woman, aged twenty-throe, slipped and fell early one morning 
while iit work, striking her buttocks. .She .arose, went about her duties as a clerk, and 
did not feel the need of medieal .aid on accoimt of her injury. 

Two weeks later she suffered from a severe quinsy sore throat and, before she had 



Case 2. 

arthritis. 


Fig. 6 

Transverse atrophy in the tibia and femur after acute non^suppuratme 
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completely recovered, she was seized with a sudden, sharp, excruciating pain in the hip 
of the same side which she claimed to have injured. She was put to bed by her attending 
physician. After three -weeks at home, she was transferred to a hospital. A roent- 
genogram of the hip was taken and was found to be negative in all respects. Buck’s 
extension was then applied. A diagnosis of gonorrhoeal arthritis was made, although the 
patient denied ever having had intercourse, and cervical and urethral smears, as well as 
the gonorrhoeal complement-fixation tests, were negative.* 

Six months later a second roentgenogram was taken and was also pronounced 
negative. However, the author believes one can see a narrowing of the joint space, 
destruction of the cartilage of the upper pole of the hip joint, and a faint transverse line 
of radiolucency running through the lower part of the neck of the femur. 

After five months’ rest in bed and fixation, the hip was stiff and painless. A third 
roentgenogram revealed further destruction of the cartilage of the hip and a wide, well- 
defined transverse band of radiolucency extending through the lower part of the neck of 
the femur, from the head of the femur through the trochanter (Fig. 7). 

A diagnosis of ununited frac- 
ture of the femur was then made, 
and the case was certified for indus- 
trial accident insurance, which the 
insurance carrier refused. Finallj', 
a compromise was effected and the 
patient was sent for observation to 
one of the major surgical clinics, 
where the diagnosis of ununited 
fracture was concurred in. A 
bone-graft operation was advised 
and refused, and in tlie spring of 
1934 the patient returned to her 
home. 

She gained rapidly in healtli 
and well-being, so that by fall of 
the same year the insurer believed 
her capable of going back to her 
former occupation of store clerk. 

She refused, elaiming disability 
because she eould not bend her hip 
to sit down in comfort. Slic again 
visited tlie surgical clinic for opera- 
tive advice .and an arthroplasty 
was decided upon. This, however, 
was refused by tlie insurer and the 
employer. The iratient was then 
sent to the author for examination, 
estimation of disability, and advice 
ns to treatment. 

Tlie entire medical history and hosintal records accompanied her and, in spite of the 
insistence now that her disability followed at once upon her inj>iry, the medical sequence 
of affairs was absoKrtely clear and was as given here in brief. Excellent roentgenograms 
in proper sequence were found in the legal file, all proi)erIy labeled and identified. 

Examination showed a .solidly nnkylosed hip — painle.ss and syniptomlcss and the 

* The a\ithor believes the acute plia-'c of this case is somewhat like that form of acute 
arthritis which he dc.scribcd at the Minneai>olis meeting of the .\incrican Medical Asso- 
ciation as “acute, painful,. ankylosing arthritis”. and which others (he believes mist'ak'eniv) 

held to be gonorrhoeal. Repeated vaginal criminations and siiiKirs reverded an intact 
hymen and no pumlent discharges. The urethral and ccr\-ir.a! smears were negative, as 
were .also the precipitation and gonorrhoe;il complement-fixation tests 



Case 3. Tninsvcrse atrophy of the neck of the 
femur. 
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pnlinii wnlkt'd po wrll in )i(>r }«’fls Mint u-ith her chihes on it n-as Jinrd to tell from 
In'i- ^!ut llint ahf' fvoii Inid an nnkyloscd liip. The final rocnlgenograins sliowed a soli% 
aiiky hip. 'J’he line of t nmsvor.^eafrophy li.-irl entirely (iisapj)oaroc] and there ivasno 
••mpiilfir deforinif y, overridin/:, or .shortening .such a.s one would c.vpcct even witliaspon- 
tnnco\).s fnirliire. 


I lii.s is (lisfiiiedy iiof oijo of (hose eases of spontaneous fracture in 
this region u-hicdi have betui reporicd, especitilly by Milkman. These 
.s[)ontaneoii.s fraefures, of eour.se, never lica! and the post-mortem findings 
.sliow an increasing vaseuhirily in (he zones of (ran.sversc transparency, 
whieli, according }o Milkman, suggest some Irophic di.sturbance (Looser 
Zone). 

liilo (lie ubimate cause of bone atroph}" in general is still shrouded 
in considerable mystery or only liazily surmised, wc arc now positive of 
one thing, and (hat is (h-'i( bone nlwphy is not cau-sed b}^ circulatory 
dc/icietun’. Ihme is con.sidercd to be one of the most unstable of all 
tissues, since lime is being constantly absorbed and redeposited in equal 
amounts. 'I'ho (liought (hat deficient circulation led to deficient calcium 
deposit and !nmo rcjiroduction was, of course, enticing, but it has been 
.shown by a liost of e.xpcrirncnters and writers — among Avhom are Key, 
Pliemi.stor, ^Murray, and Harris — that where the blood supply is cut off, 
as for instance in the case of a fracture of the head of the femur, calcium 


ro.sorptiou or bone atropliy docs not lake place. 

''I’hc experiments of Lcriche and others sliow: tlmt a normal circula- 
tion results in normal Ijonc calcification; that an excessive supply of blood 
to the part, plus an unknown factor, causes bone resorption; and that a 
diminution of blood suppl)'^ results in sclerosis. Even here some of the 
moderns, as for instance Axhausen, Deslat, Presier, Kienbock, and others, 
tend to " backslide " a litt le when the}’’ attempt to explain the sharp local- 


ization of post-traumatic atrophy in some of the carpal bones. As King 
has so succinctlj" stated, “It is probable, ho^yeyer, that both the bone 
resorption and the vascular dilatation are the result of an alteration in the 
conditions present in the part, the exact type and degree of alteration an 
its cause being still uncertain.” He also claims that the experimenta 
production of a typical “acute bone atrophy” has not 3’^et been achieve 
bj'" anyone. Phemister, the author believes, also agrees to this. 

Can it be that the unknown factor at work in these cases of ow 
atrophy is the same as is seen in certain generalized diseases of childhoo 
rickets and especially scurvy — in which bone atrophy or, rathei, 
resorption plays such an important role, and in which, through thecae v o^ 
certain vital principles of nutrition (called by Burrows “ergusia , uov 
better known as “vitamins”), orderly bone growth and meta o 
interfered with and calcium is lost from certain specific areas, a 
of his papers Hess remarks; “Occasionally oedema rather jj 

rhage has been found in the scurvy of adults.” As before sta e ^ 
one but reproduce experimentally in adult animals 
under discussion, the problem might be easily solved. Th p 
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in several of our cases after having been placed on a high-vitamin diet 
must be looked upon merely as a coincidence, however enticing it may be 
to speculate upon cause and effect. 

SUMMARY 

Attention is called to the occurrence of a form of acute bone atrophy 
seen in young adults, usually after fixation of a limb for fracture. This 
phenomenon has also been seen by the author in four cases after disuse 
because of non-purulent infection in neighboring joints, and in two cases of 
tumor formation in the limb. This type of atrophy takes the form of a 
broad translucent band of bone resorption on the diaphyseal side of the 
epiphyseal line, parallel to the axis of the neighboring joint. This band 
occupies the same position as does a similar band of radiolucency in scu^^’3", 
which is sometimes called “Trummer Zone", "Trummerfeld Zone" 
(Baetjer-Windberger-King), or “ Geriistmarkzone” (Harris-Lehndorf). 
This peculiar form of atrophy should not be mistaken for fracture or 
acute disease. 

An unusually complete and extensive bibliography on this subject is 
contained in the latest publication by Dr. E. S. J. King, of Melbourne, 
Australia. Other authors who are not included in Dr. King’s bibliography, 
but who have contributed to our knowledge of this type of atrophy, are: 
Baetjer and Waters, Burrows and Johnston, Fraenkel and Gorey, Ghorm- 
ley, Goldblatt, Gurd, Harris, Jones and Roberts, Karsner, Milkman, 
Murray, Phemister, and Williams. 
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SCOLIOSIS: ITS PROGNOSIS 


BY JOSEPH C. RISSER, M.D., PASADENA, CALIFORNIA AND 
ALBERT B. FERGUSON, M.D., NEW YORK, N. Y. 

From the New York Orthopaedic Dispensary and Hospital 

For the past 100 years there has been much confusion regarding the 
natural course of scoliosis. Many ideas have been expressed which have 
been based on impressions rather than on actual examinations of the 
patient or his deformity. 

In order to arrive at an opinion based on accurate measurement, all of 
the untreated cases of scoliosis with standard roentgenographic examina- 
tions and growth measurements at the New York Orthopaedic Dispensary 
and Hospital have been studied. There were 296 cases (57 males, 239 fe- 
males). Measurements of height, while sitting and standing, and roent- 
genograms in the erect and recumbent postures were included in the 
examination of every patient. Curvature was measured in the roent- 
genogram as described in a previous paper’. 

No case was omitted because of severity of curvature. If the patient 
was not suitable for surgical treatment, but did return for subsequent ex- 
aminations, he was included in this study. In the erect posture, 52 per 
cent, of the curvatures measured from 20 to 40 degrees; 20 per cent., from 
40 to 60 degrees; 9 per cent., from 60 to 80 degrees; and 5 per cent., more 
than 80 degrees. 

Right-dorsal left-lumbar curves were present in 78 per cent, of the 
cases, and left-dorsal right-lumbar curves in 22 per cent. 

The fifty-one paralytic cases (18 males, 33 females) comprised 31.5 
per cent, of the males and 13.8 per cent, of the females. 

The age of cessation of rapid vertebral growth of adolescents was 
determined from forty-seven cases observed in and after the growth 
period. In this group, growth in .sitting height ceased on the average at 
the age of sixteen and one-third j^ears in males and fourteen and one- 
fourth years in females. The extremes of age were: in males, fourteen 
years in two cases, seventeen years in four cases; in females, twelve and 
one-half years in one case, thirteen years in ten cases, and si.xteen years in 
three cases. In each case curvature incrca.sed during the growth period 
and not thereafter. 

Twenty-nine other patients seen during the adolescent growth period 
have not yet ceased growing, but have not exceeded the average or the 
maximum of the above group. 

One hundred and thirty-four patients were seen after cessation of 
vertebral growth, but before the maximum age for arrest of growth. In 
these growth was known to have cc.a.^ed in the eighteen males at the age 
of fifteen and one-half years on the average, the extremes being fourteen 
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snvoDlcrn y/virs, nud in tho IJG fanvdes nl the age of fourteen and 
onc-lliird yenrs on lln^ nvin'n/^n, I he extremes l)eing tn'clve and sixteen 
years. In no ease was llu-n! an inerease in the enrvature. 

] fnulin^s in lliese ease.s indieatc llint cc.s.saiion of vertebral 
growth and arrest of progiaw of enrvature may ])c expected at or before 
the age of seventerm in males and .sixteen in females, 

1 wo hundred and fifty-five ea.ses were ob.scrvcd after growth in 
height had eeased. 'fwenty-two of these cases were observed less than 
one year. 'J hesi' ease's eonform to the findings of the group as a whole, 
but are lu'reafter disregarded heeau.se of the short period of observation. 
The forty-si'ven eases followed through the adolescent growth period were 
observefl thereafter for an average of three and two-tenths years for the 
mates and two and eight -tr*nths years for the females, the longest period 
being eight years for each sex. Increase in .sitting height per 3’’ear during 
this jieriod averaged eight hundredths of an incli in males and one-tenth 
of an inch in females. 'J'hi.s is within the limit of error of measurement. 
At the .same time, st/mding height increased per year three-tenths of an 
ineh in males and two-tenths of an inch in females. In no case was there 
an iiK’rea.se in the curvature. 

Oiu! hundred and eightj'-six cases, first seen when growth in height 
had eeased, were obser\'ed from one to cle\'on jmars, the average being 
two and (hi'ee-fonrtlis j'car.s. Twent3’’-onc of these were observed more 
than fi^'c j'cars. In no case was t here an increase in the curvature during 
the period of ob.servation. 

^^'hilo in none of t he 2o5 ca.scs w'as tliorc an increase in curvature after 
cessation of rcrtchrnl growth, increase was regularly observed during the 
growth jmriod. This relation is shown in the following: The forty-seven 
cases examined during the jicriod of rapid growth and thereafter were 
observed on the average two and one-tenth j’-ears' before growth had 
ceased, the longest periods being fiAm j’-ears in four males and eight years 
in one female. During this grov'th period, the aAmrage yearly increase m 
curAmtiire Avas 5.9 degrees in males and 8.2 degrees in females. At the 
same time the aA’cragc yearly increase in sitting height Avas forty-foui 
hundredths of an inch in males and nine-tenths of an inch in females, m 
standing height, ninety-four hundredths of an inch in males and one an 

seAmn-tenths inches in females. _ . 

The tAventy-nine patients AAdio did not complete their growth ^ unng 
the lieriod of observation Avere younger. At the start of observation ic 
males aAmraged eleven and one-third years and the females, tAAmlve 
The aAmrage duration of observation was three years in the eleven ® 
and tAVO and six-tenths years in the eighteen females. The average 
increase in curvature AAms 5 degrees in males and 8 dep’ees m 
The greatest yearly increases Avere 10 degrees in a male in the age gr 
from tAAmlve to sixteen years, 19 degrees in a female A\dth collapse o ^ 
lung, in the age group from thirteen to fifteen years, and 13 
female in the age group from thirteen to fifteen years. Increase m c 
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ture was slight at the ages from five to ten years. The usual yearly in- 
crease in sitting height was one-tenth to four-tenths of an inch at ages 
from four to twelve in males and from three to eight in females ; one to one 
and one-half inches at ages from twelve to fifteen in males and from ten to 
fourteen in females. 

The observations that have been cited indicate that rapidity of in- 
crease of curvature corresponds with rapidity of vertebral growth, and 
that increase of curvature ceases when growth in sitting height ceases, — 
that is, not later than seventeen years in males and sixteen years in fe- 
males. The etiology of the curve did not affect its relation to growth. 
In cases of paralysis and of hemivertebrae, and in those due to unknown 
causes, the curvature increased with growth and remained stationary when 
growth ceased. 

Of the 296 cases in this study, twelve were regarded as exceptional 
and are not included in any of the groups described. In six of these, 
there was no increase in the curvature within the age period from ten to 
sixteen, although the average yearly increase in sitting height was nine- 
tenths of an inch. In another case, there was no increase in curvature 
from the age of seven to the age of thirteen, although sitting height in- 
creased six and nine-tenths inches in this time. These were all mild curves. 

In two cases of marked kyphosis there was an increase in the angle of 
curvature at or after cessation of growth. This was believed to be due to 
enlargement of the kyphos rather than to increase of the lateral curvature. 
In another case the curvature increased after the age of thirteen, but the 
interval between examinations was too long to determine when the in- 
crease occurred. 

One case was exceptional in that there was some decrease in the 
curvature between the ages of ten and sixteen. 

Another patient wore corrective plaster jackets until he was eighteen 
and one-half years of age. Thereafter until he was twenty-one and one- 
half years of age his curve increased from 67 to 75 degrees. This is not an 
untreated case, but is included to illustrate that when the spine is held up 
by plaster it maj’- be expected to sag when the plaster is removed, regard- 
less of age. 

It has frequently been stated that flexibility of the spine causes 
scoliosis to become worse. The fact that exercises maintaining flexilnlit y 
are usuallj’^ begun at the age when the curve is increasing because of raj)id 
growth may be the basis for this belief. Many jjatients in this series had 
postural exercises, including some fle.xibility exercises, but in no ease was 
there an increase in curvature after ce.s.s.ation of vertebral growth. One 
girl with a etirvature of 70 degrees was a gymnasium teacher for eleven 
years, during which time there was no increase in deformity, .\nother 
girl, aged fourteen and one-half, with a curvature of 75 degrees, was an 
acrobatic dancer. She had a very ne.\ii)le spine. She has rontinucfl 
vigorously her aerobatic dancing with no increase of deforinitv. She wa- 
last seen at the age of sixteen ami one-half. 

V<M. Will. NO. .t. jri.V I'.i.tr. 
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CONCLUSIONS 

Growth in vcrtchral height ceases in girls at or before the age of six- 
teen, the average ago being fourteen; in boys, at or before the age of sev- 
enteen, tlie aA'erage age Ixang sixteen. 

Increase in curvature iu scoliosis ceases when vertebral growth stops. 

The sjhne grows slowly in l)oys from the ages of four to eleven, and 
in girls from the ages of three to nine; but growth is rapid in adolescence, 
llapidity of increase of curvature corresponds to rapidity of growth. 

The relation of increase of curvature to growth is not materially in- 
fluenced by the etiology of the curve. 

The etTeetiveness of various methods of treating scoliosis for preven- 
tion of ])rogress of curvature must be judged in adolescent patients who 
lla^•e not cea.sed gi'owing. After growth has cea.sed, treatment for this 
purjmse is superfluous. 

1. Hnins, R. A., Rt.‘^sKi[, J. C., .\.vd Fkhou.so.v, A. B.: Scoliosis Treated bj' the Fusion 
Operation. An End-Result Studj* of Three Hundred and Sixty Cases. J. Bone and 
Joint Surp., XIII, 01, 1031. 


THE JOURNAL OF BONE AND 


JOINT SURGERI 



INFLAMMATORY LOCALIZED LESIONS OF THE JUXTA- 

EPIPHYSEAL ZONE OF THE NECK OF THE FEMUR 

BY DR. DOMENICO LOGROSCINO, TRIESTE, ITALY' 

From Ospedale Marino di Ollra*, Croce Rossa Italiana 

TRANSLATED FROM THE ITALIAN BY' ERNST FREHND, M.D., 

VENICE, FLORIDA 

Localized lesions of the neck of the femur, due to tuberculosis or to 
common pyogenic organisms, have long been recognized and studied by 
anatomists, while they have still remained hidden from the clinicians in 
the huge group of inflammatory hip diseases. To roentgenology belongs 
the credit for having shown the waj"^ in the research and definition of finer 
clinical symptoms, so that gradually a typical clinical picture with a true 
nosological entity could be made out. Localized lesions of the neck of the 
femur were described by Sourdat (1909) in a purely roentgenographic 
study and by Waldenstrom (1908-1910) in several articles in which he 
published the results of very careful anatomical, roentgenographic, and 
clinical inve.stigations. Later on, with the perfection of technical means, 
the progress of physical symptomatology, and the development of more 
accurate roentgenographic and clinical diagnoses, the recognition of these 
lesions became more frequent. At present, however, the interest in juxta- 
articular lesions has greatly decreased, because their clinical and roent- 
genographic appearances have become so well known. In the interpreta- 
tion of clinical facts, it has been necessary to concentrate more on etiology 
and pathogenesis. 

After making arteriographic studies of the normal vascularization of 
the neck of the femur in different ages, the author has been able to dctcr- 
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Sliowinp tlio three areas in tlie jn\t.a-epiph\ve.al rotie in which tlic inflanninitorv 
le.sions arc usually localirctl. 
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mine wl),y such localized (iihcrculous Ifisions an; frequently found in chil- 
dren l)ul do not occur in adults. With these findings, it has been possible 
to (lilT('r('ntiatc lesions of varying localization which correspond to a 
definite topograjihical and anatomical pathology and also to the clinical 
jiicture, 'Phus, four principal types of localized tidiercidous lesions of the 
neck of the femur have heim distinguished as follows: (1) foci in the 
lower cervicodiaphyseal arch; (2) foci with ju.vta-epiphyseal localizations; 
(8) foci with hulhometaphyse.'d localizations; (4) foci Avith mctaphysoal- 
suhtrochanteric localizatiiJiis. 

In this pajier, tlu' author Avishes to discuss the ju.xta-epiphyseal 
localizations, using as a basis the cases seen at the O.^pcdale Manno 
“ Kl('}){i DiK'livssrt (rAosla”. 'Po the lesions due to the tubercle bacillus, 
other interesting but l(*ss('r known pA’ogenic lesions haA'c been added. 
Thus it is jiossible to point out the difTereidial facts in the early sympto- 
matology and in the clinical cour.-e, and to draAV practical conclusions of 
great importance', d’lie following cases are ])rcsentcd in the hope that 
llu'V may contribute to a ch'arer understanding of the nature of these 
lesions. 



Fig. 2 

rise 1. M. A., a boy, nine years of age. Tuberculous 
(cus in the inferomedial portion of tlie juxta epiphy^ 
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FOCI IN THE INFERO- 
MEDIAL PORTION 

CaseI. M. a., a boy, 
nine j'ears of age. During 
tlie year previous to ad- 
mission the hilar Ij’nipb 
nodes had enlarged and 
moderate pain of intermit- 
tent character had ap- 
peared in the region of tlie 
right hip, accompanied by 
fatigue and a limp. 

At examination the 
patient’s general condition 
was found to be fair. 
There was enlargement of 
the lymph nodes in the 
right groin. The right 
lower extremity was ex- 
ternally rotated and tliere 
was tenderness on pressure 
over the head of the femur 

and the greater trochanter. 

Motion was present as fol- 
lows: flexion, no degrees; 
internal rotation, abduc 
tion, adduction, and b ^ 
pel-extension, slightly 
limited. 

A roentgenogram 

(Fig. 2) revealed a focus in 
bone and joint surgery 
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the inferomedial portion of the juxta-epiphyseal zone, partially defined by reactive 
perifocal sclerosis. Otherwise, the findings were normal. 

Diagnosis: Tuberculous focus in the lower portion of the neck of the femur. 

Treatment consisted of immobilization. Panarthritis developed fourteen months 
after the patient’s admission to the hospital. 

FOCI OF THE INTERMEDIATE TRACT 

Case 2. D. B., a boy, four years of age. Three months before admission a slight 
limp had developed. The child was easih' fatigued, but suffered no pain. During the 
month prior to admission, there was marked pain in the right hip, associated with a limp, 
rapid loss of weight, and fever. 

The boy appeared pale and emaciated. The right hip joint was swollen and hot. 
There was extreme tenderness to direct and indirect palpation. Weight-bearing was 
possible and gait was painless with a limp. 

Roentgenographic examination (Fig. 3) showed the acetabulum and joint space to be 
normal. Tlie head of the femur was markedh’ osteoporotic. The upper epiphyseal 
plate was irregular with hazy outlines. A very dark, shadowlike sequest rum was present 
in the intermediate portion of the juxta-epiphyseal zone, surrounded bj' a dense zone and 
moderate perifocal reaction. 

Diagnosis: Tuberculous focus of the intermediate portion of the juxta-cpiphj’seal 
zone. 

Two months later panarthritis developed. Tliree months after admission an 
abscess formed in the upper corner of Scarpa’s triangle and broke through after two 
more months. 

Treatment consisted first of immobilization in a plaster cast. Fourteen months 
later, an operation was performed in which the sequestrum was removed and the wound 
was closed. The patient is still under treatment. 

Case 3. G. G., a boy, three years of age. At the age of six months, tenderness had 



Fig. 3 


Case 2. D. B., a hoy, four year.* of ace. Tiihemilous in j!,,' mte.-n.'-iiato 
portion of the juxta-epipliv.-^eal rone. 

.1; .SqUemher 10, 1032.' /?■ March 27. 103.">. 
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Fio. I 

Csif-O .S. c;. !1 Iloy, « yonr.s of hkc. Old suppurative arthritis of the right 

iiip. Osteoiuyelilic focus in the iiitorjnediate portion of the jiixta-epiphyscal zone. 


heeii noted ov<’r t he region of t he right hip. The i);it ient had started to limp at the age of 
fourteen nionth.s. Phy.sioal ex.'iinination disclosed a patliological disloc.ation of the right 


hip, jind this di.'ignosis vv.'is eontlrined l)y roentgenogram. 
Tre.atiuent consisted of open reduction of the riglit liip. 



n „ 4 OeC. F., a boy, five years of age. Tuberculous 
focus^in the superolateral portion of the juxta-epiphysea 


Eight months after opera- 
tion, following a boil on 
the Ijack, stiffness ap- 
peared in tlie left hip. 
Tlie hip was cool, dry, and 
painless, and was held in 
moderate abduction. 
Motion was j)resent as fol- 
lows: ficxion-extension, 30 
degrees I abduction and 
adduction, 10 degrees; ro- 
tation, 5 degrees. 

X-rays (Fig. 4) showed 
t lie upper end of the right 
femur to be well placed at 
tlie outer edge of the ace- 
tabulum. A dense wedge- 
shaped shadow suggesting 
a sequestrum, surrounded 
by a zone of osteoporosis, 
ivns present in the meta- 
plij'sis of the left femun 
There was moderate peri- 
focal reaction, and expan- 
sion of the joint capsule 
was noted. There were 
no signs of porosis. 

Diagnosis: Osteomye- 
litic focus in the intermedi- 
ate portion of the juxta 
epiphyseal zone without 
joint invasion. 


zone. 
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FOCI IN THE SUPEROLATERAL PORTION 

Case 4. DeC. F., a boy, five years of age. One and one-half months before ad- 
mission moderate pain had appeared in the right hip, associated nith a persistent limp 
and a poor appetite. No fever was present and there were no general symptoms. 

At examination, the general condition was fair. The right lower extremitj’ was kept 
in external rotation and 20 degrees of flexion. The hip region was cool, drj’, and not 
tender. Motion in the hip was as follows: flexion-extension limited to 10 degrees; ab- 
duction, to 30 degrees; internal rotation, nil; other movements normal. There was 
no shortening. Atrophy of the thigh, amounting to one centimeter, was noted. 

Roentgenograph! c examination (Fig. 5) revealed in the superolateral portion of the 
juxta-epiphyseal region a sharply outlined focus with small spots of increased density in 
the inner portion. A 
double zone of perifocal 
reaction could be seen,— 
one area was located im- 
mediately aiound the 
focus and the other was 
situated farther away in 
the metaphysis. The 
capsular shadow was 
slightly expanded. Signs 
of an old mediastinal 
pleurisy were evident on 
the right. 

Diagnosis: Tubercu- 
lous focus of the supero- 
lateral portion of the 
juxta-epiphyseal zone. 

Treatment consisted 
of immobilization. Three 
months after admission 
to the hospital, the lesion 
was still circumscribed 
and had not invaded the 
joint. There was, how- 
ever, some capsular thick- 
ening. Moderate pain 
was elicited on pressure 
over the whole area. 

Motion was ns follows: 
flexion R.o tloirrees with Case 5. I*. G., a hor , sixteen rears of ace. Tuberculous 
Sn in the hast Lgrecl; f-- I’-*'™ i-ta.piphyseal 

adduction, 5 degrees; ab- 
duction, 15 degmes; internal rotation, one-third of nonn.al; cxtenial rotation, complete. 
No al)scesses were present. There was a distinct limp ami the leg was held in a jxMt ion 
of abduction and outward rotation. 

Cask 5. F. G., a boy, sixte-en years of ace. One year before admission he had Mif- 
fcR'd an injury to the region of the right hip. One day Liter fever hail apjs areii. ac- 
companied by local pain and naine.-s. The jvitient had been given n-st in l>. <i for tbne 
months. He had then bix-n iwrinitted io get up although the limjiand jiain in the hip 
jH'rsisteil. .After thna' months two sinuse,- had app-anal Im Liw tie- gn-ater tn-ckant. r, 
one of which was still di'-charginc on aihni'-ien. 

The right lower extremity wa- in normal i»'-ition and tli' .u uas no -•■bort. nine. 
There was full range of motion in the « vtnniity. 
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lioctitucnof^niijlrK! cx.'itiiiiu'.tioii f.) showed t\ round foniis of circumscrihed 

osteoporosis in the superolnternl portion in the jiixtu-epipliysral zone. There 
Wfis ;dso evident ji elninnel-liki- hand of hone re.-;or[)ti')n, wliicli started in the most 
inferior jioint of tlie focus of r.'iref.aetion ;ijid e.vtended touard tiie greater trocJiantcr. 
Very little perifocal reaction was noted. The joint space was sli>;litlj' decreased. 

Dfigiiosuc I uliei'cidou-'' focus in tlie siiperolateivtl portion of tlie juxta-cpiphyscal 
zone. 

'Treatment cousi'ted of imniohilization. l)urinf;an ol)servation period of six months 
several soft-ti-sue .ahsce.-ies and other hony lesions of ttd)ereuious nature developed. 
'J’lie motion in the hiji Joint l)ce;inie consider.ahly restricted. 'The muscles atrophied 
and a slit^ht Jimp .apije.ared. 

(>. M, .A., a f;irl. two years of aire. Six weeks before adinis.n'on a high fever 
had developed and then' was |);iiii in the right hip region. 

I’hysieal examination slmwc'd the child to h(' in f;iir general condition. There was 
lymph.'itlenop.'tthy in tin- groin. 'The hi|t «as k('pt in ho degrees of flexion, 5 degrees of 
external rotati<in, and 10 degre('S of .'ihdiietion. it was slightly swollen and very tender 
on pii'ssure. .Motion was present as foll(»ns: 00 <Iegrees of (h'Xion, 10 degrees of abduc- 
tion, 10 degii'cs of adduction, 10 degrees of extern.'d rotation, no internal rotation. There 
was no shortening. Iml jitroiihy of the hip museh's w.-is evident. 'The patient limped and 
inaint.'dned the hip in :i slightly Ih'xed and adducted ))osition. 

Roentgenogr;iphie ('.x.'imination showed ost<‘oporosis and slight narrowing of the hip- 
joint space. 'J'h(' e.'ij)sul:ir shadow W!is <'Xj)anded upward. A radiotransluccnt zone with 
an ina'gular outlim' was present in the superolateral portion of the neck. This zone ex- 
tended into the ititerior portion in the form of a slightly darker area, and occupied three- 
fourths of the neck of th(' h'lnur. A shadowlike seriuestrum, with hazy outline and com- 
plete ahst'uce <if reactive sclerosis, w!is seen in the inner irorlion of the neck. There \\as 
elevation of perketeum along the diaphysis (Fig. 7). 



Fig. 7 

Case 6. M.A., a girl two years of age. 

the jouhnal of bone ano joint sukgf.ev 
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Diagnosis: Tuberculous focus in the superolateral portion of the juxta-epiphyseal 
zone. 

Treatment consisted of immobilization. Panarthritis developed six months after 
admission. 

Case 7. N. B., a boy, four years of age. Five months before admission a high 
fever had developed, associated with extreme pain in the left hip, which became 
fixed in flexion. The temperature remained elevated for about one month. Treatment 
had consisted of traction and a plaster cast. 

On admission, the patient’s general condition was poor. Motion was present 
as follows: flexion, 30 
degrees; abduction, 15 de- 
grees; and slight external 
rotation. Swelling of the 
thigh was noted and there 
was slight pain on pres- 
sure over the head of the 
femur. Some passive 
motion was possible. 

There was no fever. 

Roentgenographic ex- 
amination (Fig. 8) re- 
vealed that the upper 
epiphyseal plate, espe- 
cially on the medial side, 
was not sharply outlined. 

There was a wedge-shaped 
lesion, like an infarct, in 
the upper lateral portion 
of the juxta-epiphyseal 
zone, surrounded by 
sclerosed bony tissue 
which had lost its normal 
trabecular structure. Peri- 
osteal and endosteal reac- 
tions extended downward 
along the diaphysis, es- 
pecially on the inner side. 

Diagnosis: Osteomy- 
elitic focus of the supero- 
lateml portion of the 
juxta-epiphjveal zone. 

Treatment consisted of incision and dniinage of the hij) region and curettage of the 
bony cavity. Thick pus with staiibylococcus citreus was evacu:ited. 

The patient was discharged one month after operation in excellent gencr.il condi- 
tion. The hip had healed and was only slightly limited in abduction and flexion. 

LOCALIZ.ATION 

The roontgeiiogrums of tlie caso.s prPsCiitt'tl show clearly thtit the iii- 
naiHinatory ]-iroce.s.sos in the juxla-cihphyscal zone of tlic femoral neck ni:iy 
have three localization.s, — the inferomcdial, tlic internn-diate. and tin- 
superolateral positions. It seems thtit theintcrjnised tircas are immune and 
become involved only by expansion of the le-ions in tin- lu-ichburhood. 

Tlutse inflammatory change.s in the neck of tin- femur dcveloji nm-tlv 



Fig. S 

Case 7. K. B., a boy, four years of age. Osteomyelitic 
focus in the superolateral portion of the neck of tlie femur. 
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n{. !i certain age, from two to eight, years. 'J’iioy arc rare from eight to 
twenty years of ag(', and, if pre.sent heyorul tin's ago, they arc almost 
alwaj's of different etiolog}’ and origin. 

If it is admitted that the nsnal mode; of infection of bony lesions is 
emlmlie throngh tin' arterial system, the e.xjdanation of these facts can be 
obtained only i)y arcnrnlo knowledge of (he anatomy of the vessels in 
these regions. 'Jdie jtt.\-la-ei)if)h3'seai region of the femoral neck obtains 
its blood snppK' in childhood, the period of the greatest frequency of the 
disease, as follows: 

1. B.v a terminal art('iy which })asses siijmrficiallj'' the spongy bone 
of the inferoniedial portion of the neck anrl ends in the superior region of 
the ei)iph 3 -.sis; 

2. IB’ a (('rminal artc'iy which reaches the epiphj''sis through the 
intermediate portion of tin* neck; 

o. Ikv a t('rminal arlerv which rannfies in the superolateral portion 
of the neck. 

'J'hese ai'lt'Hcs are terminrd in children; in adults they anastomose, 
beginning at the end of tin* growth period, 'f'hus the tyjncal and constant 
localization of inflammatoiy lesions and their occurrence in a certain 
period of life an; easi^' exjdained. 


AN'.'VTOMIC.Mv ANO UOKSTGKXOLOGJCAL ASPECTS 

In addition to (he site, (he morphological aspect of the lesions in the 
earl.y stage of their manife.station aids in demonstrating the intimate re- 
lationship between localization and lesion, 

Quito frequentl.v the shai)e of an infarct can be noted in the roent- 
genogram, 'I’hc focus is more or less triangular in shape with a wide base 
toward the epiplij'^seal plate and the point toward the metaphysis (Fig. 1). 
This, howe\’er, is true only in the beginning of the process when the focus 
is still well circumscribed. It is especially’' prominent in tuberculosis be- 
cause of the chronic and slow charact.cr of the disease. It is difficult to 
demonstrate a wedge-shaped focus in diseases of more acute character 
with raihd invasion, as in pyogenic lesions (Fig. 4). 

In both types of inflammation, py'^ogcnic and tuberculous, the earliest 
stages yield only a iDicture of slight spotted atrophy which becomes evi- 
dent mainly by comparison with the normal side. Although of greatest 
importance from the therapeutic viewpoint, it is frequently very difficu t, 
purely on the basis of roentgenograpliic findings, to differentiate t ie 
tuberculous lesions from those caused by other organisms. It is geneia y 
agreed that the diffuse bony atrophy and the absence of more marked 
periosteal and endosteal reactions are characteristic of tuberculous 
while the opposite picture obtains for pyogenic osteomyelitis, 
holds true for the majority of cases but not for all cases. 

The main reason for this is that the bony tissue reacts to eac i ^ 
terial agent in a very different way. Consequently, the 
show diverse conditions, depending upon the virulence of the gei , 
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varying intensity of the disease process, and the different reactions of the 
organisms. If the tubercle bacillus shows marked signs of virulence and 
the reaction of the organism is active, as is quite often the case in child- 
hood, then the roentgenogram may reveal features which usually are 
considered as characteristic of non-specific inflammatory lesions. Further- 
more, if we consider that the juxta-epiphyseal lesions are always situated 
very superficially, even subchondrally, we will understand that elevation 
of periosteum will occur not only in pyogenic but also in tuberculous le- 
sions, because of the immediate surrounding reaction. 

Neither can greater significance from a diagnostic Auewpoint be at- 
tributed to the precocious formation of sequestra, because they occur in 
both affections with the same frequency. Thus Case 2 (Fig. 3) and Case 3 
(Fig. 4) could, from a roentgenological viewpoint, be attributed to one 
affection as well as to the other; whereas Case 6, although tuberculous in 
nature, could have been included in the group of simple osteomyelitic 
lesions, because of the marked periosteal reaction. 

Among the indirect signs of the focus is the frequent expansion of the 
joint capsule superiorly and interiorly with restriction of the joint space 
(Lange). This sign indicates the increase of synovial fluid in the joint 
cavity caused not by germs but by toxic irritation from the bonj’’ focus. 
The widening of the joint capsule on the upper side of the joint can easilj' 
be visualized if the roentgenogram is taken with soft rays and without a 
reenforcing filter (Figs. 4, 5, and 6). 

The inflammatory lesions of the juxta-epiphyseal zone rarely remain 
circumscribed. As a rule, they break into the hip joint after a shorter or 
longer period during which they preserve sharp outlines. 

The analysis of the different forms of evolution of those lesions is in- 
teresting. As in any other localization, the appearance of the focus is fol- 
lowed by a halo of perifocal sclerosis, which in an early stage is weak and 
only partial. It demarcates the focus and arrests or retards its evolution. 

These zones of reaction may graduallj’' become quite marked; this is 
true not only in the pyogenic forms (Fig. S) but also in tuberculous lesions 
(Fig. 3). They vary from case to case and influence the further develoj)- 
ment of the lesion. Interesting in this resj^eet was Case 4 (Fig. .5) in 
which an annular band of sclerosis was present immediatelj’ around the 
focus and another band, at a greater distance, involved a large part of tlie 
metajihysis. Of even greater interest was Case .") (I'ig. (J). Here, the in- 
flammatory jirocess, on its way to the surface, had formed a tunnel wliieh 
jiartially destroyed the e])iphyseal cartilage of the greater trochanter and 
led to the formation of an abscess and a fistula without invading the joint. 

The juxta-epijdiyseal lesions can be differentiated from others in the 
immediate vicinity by some j)eeuliarities which are c.atised by the involve- 
ment of the ei)i])hyseal disc. The poorly va-eularized cartilage of the 
ei)i])hyseal jilates, rarely directly inv«tlved in a di^e.a^e proe<-s. i-- verv 
s(>nsitive to every toxic or baeteri:il agency during the period of it - great /--t 
activity. Despite tlie fact that the fori are sitti.attsi vt ry elo-c to the 
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('piplij'.s-c.'il line, lh(' proross vory rarely flirocOy nMaeks or destroys this 
area. Case 2 (Fig. ,'■!) showed (his reinarkal)I(> resist ance of tlie epiphyseal 
earlilaf^e wliieh, alllioiipdi iiivolvra) in (he disease procesfi (as could he scon 
by its hazy eoniimiral ion in (he roenlgenofjrani), beeaino only attenuated 
and a(rophie durint: (he (wo years’ duration of the disease. Otherwise it 
aiipeared (o be lusiKliy with a linear and sharp shadow. Proof of its func- 
tion is fouiul in (he facts (hat (he bony seffinent had continued to grow 
and (hat (h<- bony focus had become displaced downward in the meta- 
physis (Fig. 8, Ji). 

1 h(' invol venuuit of t he e})ipl)y.<(>al earl ilage, whieh is determined with 
di/Iicul(y e\'en by (he e.vpert (we and whieh is j)ercep(iblc only in techni- 
cally peufta'i roenigeiiogr.ams, is revealed by direct and indirect signs. 
Among the first ot these should In' nn'iitioned the contraction of the bony 
jjortions \\ hieh ,'ire sepnnifrd by (he pla(('. However, the chief .signs are 
(he haziness and irregidarily of its usually clear-cut and distinct linear 
imag(' (I'igs. 2, 8, -I, ;ind (i). Among (he indirect signs one of the most 
constant and inipfirlant is a bony eonden.satioJi at the OJ)iph3^seal side of 
(he des(ro\‘ed [)or(if)n of (he cartilaginou.s plate. This is sometimes very 
slight and almost imi)('rcei)(ible. '’J’hese observations were eonfirmed by 
tiulops.v in one cas(' studied tit the Ifilitulo Ortopcdico RizzoU. 

Jf the aheralions of the spongy hone below the opiphj^scal plate are 
nuirlu'd, and if also the blood ve.s.sels from which the epiphyseal cartilage 
obtains its nutrition bj' imbibition are involved, important changes in 
.shai)e will result. 

In the following case, wiiich liad been under careful observation for 
3’ears, a gradutil sli])j)ing of the epiphj’’sis toward the superolateral portion 
of (he neck oecuriH'd, leading to a certain degree of coxa vara epiphysaria. 


C.\si; S. lb M., a Kiri, eleven years old. In addition to other suppurative lesions, 
tlio jj.'itient lijid jin involvement of the right hip. The roentgenogram (Fig. 9, A) showed 
complete .separation of the epiphy.si.s. Its bony density was slighth’ higher than normal. 
The perio-steum along the diajdiysi.s was elevated. 

Diagnosis: Osteomyelitic focus in the juxta-cpiphyscal zone with cpiplwseal separa- 
tion. 

Closed reduction was attempted with only partial success, and the hip was i^nno- 
bilizod in a plaster spica. Four months later, the hip was still swollen, hot, and pain u . 
The roentgenogram (Fig. 9, B) showed the same position of the epiplwsis, whic i ap 
peared dense and sequestrumlike in its upper half. After three more months o im 
mobilization, the roentgenogram (Fig. 9, C) revealed that only small sequestrate lag 
ments of the epiphysis remained. A sinus had opened in the groin and was disc laigmg 
profusely. Hip drainage, with sequestreetomy, was performed. One month later, le 
incision had healed and the hip was solid and in good position (Fig. 9, D). 

The functional disturbance Avhich results from juxta-epiphyseal 
lesions has been discussed on another occasion. Its chief effect is 
on the growth of the extremity which is stimulated in the first peiio an 
inhibited in later stages. Also, the development of the cephalic epip lysis 
may become hastened or retarded according to the stage of tie ony 
lesion. 
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Ciise S. B. M., a girl, cloven years of age. Osteoinyclitic focus in tlie jn\ta- 
cpipliyscal zone witli cpiplivscal separation. 

^1: May 10, 1934. }}: August 27, 1934. 

November 29, 1934. U: August 23, 1935. 

SY.MPTOMATOLOGY ,\XD COUH.SE 

II lias hpcn .stated lieforo how troaclicrous and tiifficult may Ih' tin; 
intoriiretation of the roentgenoRrams of the jnxta-epiiiliy.seal lesion^- from 
a diagnostic standpoint. We sliall now consider tlic positive signs which 
arc revealed by phy.sieal examination and the eharaeteristie symjiioms of 
each tyiie of lesion. 

The limitation of motion, active as well as ]ia.ssi\-(*. ;ii) (-.’irly sitrn of 
involvement of the synovial memhntne and this .-yin])tom should he 
analyzed with the greatest care. It is almo't .alway.' relat' d to the Isuiv 
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lesion and can, thcrofoi-o, aid in ihc localization of the bony focus. There 
al\\a3’^s )c.sulls limitation of t.hat tj'P® motion which causes tension on 
the periosteum and the joint cajjsule ovcrJ3'ing the inflammatory lesion. 
For this reason, in sonic cases in which the joint cavity has not yet become 
invaded (Ca.ses4, G, and 7), Ihc cxtremit3’- assumes a certain rest position 
in order to relax the joint capsule over the di-seased region. 

If the focus is in the inferomedial portion, the leg is kept in adduction, 
slight flexion, and external rotation. For the most part, these cases show 
marked limitation of abduction and fle.vion. In cases with foci in the in- 
termediate portion, there is an obstacle to external rotation and abduction. 

Limitation of internal rotation is characteristic in cases with foci in 
the superolateral jmrtion of the nock. Internal rotation is affected first 
and in the greatest degree (Ca.ses 4, 5, G, and 7). Later, and to a minor 
extent, follows the limitation of fle.vion and adduction. Pain, due to 
muscle spasm from lioriosteal in-itation, is a frequent s3Tnptom when 
motion is forced in the direction in Avliich it is mainl3’- limited. 

'I’enderness on pi-essure is i)resent over tlie deep part of the inguinal 
fold in cases with foci in the inferomedial portion of the femoral neck. 
In cases with lesions of the suiicrolateral portion, tenderness is noted over 
the middle point of the spinotrocliantcric line. 

Palixition furnishes other signs of a more general significance, such as 
increase of skin tem])eraturo, sometimes A’ciy slight and transient, and 
thickening of the joint ca])suIo, which as long as the joint caAuto'’ is not in- 
vaded is probabl3'' due to toxic irritation of the 53010 via. In one patient 
(Case 4), deep palpation of the joint gave tlie impression of dense, elastic 
consistency, like leather under moderate tension. 

Another sign which cannot bo overlooked because of its frequent oc- 
currence is unilateral inguinal l3miphadcnopath3q the presence of Avhich 
always makes one suspicious of a boiy’' lesion in the neighborhood. 

Finally, the ]i3q3otonia of tlie musculature associated with, but al- 
most ahva3’’S preceding, the h3qiotroph3’' is a sign of indubitable value in 
favor of an organic hip lesion. 

In a veiy early stage of the affection, associated ivith these two 
factors more than with the pain, is limitation of iveight-bearing on the af- 
fected extremity, resulting in a very slight limp which is more easily rec- 
ognized by the ear than by the eye. 

In cases with foci of the suiDeroIateral portion, the use of the limb for 
AV eight-bearing is alloAved in slight external rotation (Cases 4 and 5). 
Among the periarticular muscles the glutei are the most ly’^potonic and 
hypotrophic and frequently produce a posith'^e Trendelenburg sign. 

Tuberculous lesions, as Avell as p3mgenic osteomyelitic lesions, can 
manifest themsehms by such symptoms. Therefore, the diffeientia 
diagnosis is very difficult in cases in AAdiicli the history, biological 1 eactions, 
and the clinical course do not aid. (See Case 3.) 

There are definite cases of simple osteomyelitis which simulate tube) cu- 
lous lesions, and there are even more frequently tubei'cidous lesions w nc i 
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have a clinical 'picture and course that commonly are considered as typical of 
acute and subacute pyogenic osteomyelitis. 

The author wishes to consider here some details which have not been 
mentioned by other writers who have occupied themselves with the 
subject. It frequently happens after trauma that a tuberculous lesion 
develops, accompanied by high fever, redness, swelling, increase of local 
temperature, marked limp, rapid decline of the general condition, and 
inability to bear weight. Such was the clinical picture in Cases 5 and 6. 
Case 5 was proved to be tuberculosis by the appearance of sinuses and 
other skeletal lesions, by the biological reaction, and by the clinical course. 
The juxta-epiphyseal lesion remained localized in the cancellous bone of 
the neck. The acute clinical picture with which this affection was as- 
sociated cannot, therefore, be explained as a sudden invasion of the joint 
cavity. The same is true of Case 6, which also was complicated by the 
appearance of sinuses and the destruction of the joint ends. It, never- 
theless, was a case of simple tuberculous osteo-arthritis in which the focus 
remained circumscribed for a period of at least six months. 

It may be mentioned finally that, if there is lacking sufficient evidence 
of an endocrine influence, it is possible to confuse an idiopathic cpiphy- 
seolysis with a tuberculous or osteomyelitic lesion. 

TREATMENT 

The greatest exactness of diagnosis is necessaiy, not only in a general 
way, but also as to localization and to the stage of the doveloi)mpnt. 
This is of great practical importance because the treatment of pj'ogenic 
osteomyelitic lesions has to be conducted in a different way from that of 
tuberculous lesions, the treatment of which depends upon the stage of 
evolution. 

In lesions caused by pyogenic organisms, surgical treatment is fre- 
quently absolutely neccssarj’^ to obtain a good anatomical and functional 
result. In the initial stages with moderate virulence, the rmitine con- 
servative treatment may be sufficient, — that is, traction followed ly im- 
mobilization of the diseased joint (('asc 3). As in tuberculous lesions, so 
also in these cases spontaneous regre.ssion and iicaling may occur, although 
not very frequently. 

In other instances surgical treatment may give brilliant results, as in 
Case 7, in which the intervention was jierformed at the right moment and 
the hip was saved from the immiitent invasion. Healing occurred with 
almost complete motion which still persists five years after the onset of the 
disease. 

These are the cases in which surgery is the treatment oi choice. 
However, there are also other cases in which oi)eration i-; indi-pcu'-ri!.!'-, 
such as Case S in which the epiphysis, .separated from its .source of nutri- 
tion, became absorbed on one .si<le and sequestrated on tie- otla r. Du" 
to the suppuration nuiintaiiu'd by the secpicstni atid the inability oi I'ii- 
limb to bear weight, surgical int<-rvi‘ntif)n bec;ime nec,-.-ary. 
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As far ns ihr tiihrmiloiis Jnsions niv concerned, tlie author has dis- 
cussed llioni oil ollior oconsioiis and Avishos to niontion only those points 
Avhich have het'ii hrouglii, out. by the cases described. Conservative 
treatment, if instituted early and conducted well, is the onl}’’ treatment 
capable of giving good results in the.se cases. This is the frequently ex- 
pres.sed ojiinion of th(> writer’s teacher, Prof. Putti, which is based upon 
his long and extensive exiierience. Of the fifteen ca.ses which the author 
has studied and treated by immobilization in the Isliluto Rizzoli, cure 
has been obtained in six cases. Cure b)'^ surgery is possible, but is usually 
illusory and fre{iuently ephemeral, e.specially if the follow-up examination 
is made a number of years after operation. The author has seen patients, 
who had been operated upon and considered cured b}’’ their surgeons, 
enter the hospital with a full}’’ doA'cIoped panarthritis. The reasons for 
the bad results are multiple, and, since much has alread}’’ been AATitten 
in regard to them, the}” will not bo dLscussed here. 
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THE END RESULTS OF THE FRACTURED DISTAL 
TIBIAL EPIPHYSIS 

BY ALEXANDER P. AITKEN, M.D., BOSTON, MASSACHUSETTS 

There seems to be a great difference of opinion as to the end results 
of fractures of the epiphyses. We apparently know little about such 
injuries, although their occurrence is by no means rare. In discussing 
this subject, most writers have considered fractures of the epiphj'^ses as a 
group. We believe that we can no more classify all epiphj’^seal fractures 
in one group, as to end results, than we can classifj'^ the end results of 
fractures of the clavicle with those of the os calcis. This fact is obvious 
when one recalls that the epiphyses vary greatly in their anatomical 
structure and physiological function. Furthermore, the location of an 
epiphysis determines to a great extent its susceptibility to injury. Such 
factors as size, shape, and position of the epiphysis, the amount of growth 
which the epiphysis contributes, and weight-bearing are all of importance. 
To arrive at accurate conclusions, then, we must consider each epiphysis 
individually. 

In order that our 
conclusions may be 
accurate, we must 
have accurate statis- 
tics. A review of the 
literature shows that 
this prime requisite 
has been overlooked. 

In most instances the 
authors have reported 
a small series of cases 
which they have fol- 
lowed for a time. To 
these they have usu- 
ally added several 
cases of deformity 
which have come to 
their clinics from sub- 
urban or rural districts. A high percent ace of poor end result-- is thu- 
obtained. It should be obvi<)us that wc cannot get a true picture of end 
results if we add to our series only the j)oor result- wliich have come from 
another source. Although our series i- not large, it i- pre-f-nK d \\ ith th*- 
hoite that other- will investigate this subject and furni-h accurate stati-- 
tics on the true results of these injuries. 

At the Boston City Ho-jiital. a series of tventy-oi'.e ca-e.; df fnic- 
tured distal tibial epiphyses have been sttidicd. Thc'e jiatii-at- have u 




Diagrammatic drawing sliowing usual types of fractures; 

j-l; Type 1. Tlic fracttirc line runs parallel and provimal 
to the cartilage plate (heavy black linci through tlie newly 
formed bone and emerges through the shaft. There is no 
fracture of the cartilage ])late itself. The entire ei)ii>hy.-is 
is disjjlaccd cti mafsc. 

Ji: Tj-pe 2. The fnicttirc line cros.=cs the laniy ei)iphy.'-'i- 
from the joint to the cartilage plate, but there i- no fnteture 
through the plate. In about ^0 per cent, of the ca'^es the 
plate is crushed. 

C: Tvjie 3. The fracture line runs thrmigh the bony 
epiphysis, the cartilage, :ind the shaft. 
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Fig. 2-A 

Marked displacement in a patient 
fifteen years of age. This was in- 
completely reduced. 


reexamined at periods of from two to 
ten years from the date of injury. 
There were two female and nineteen 
male patients. The ages varied from 
six to sixteen years. There were four 
cases in which the patients were nine 
j'-ears of age or younger. The ma- 
jority of cases occurred between the 
eleventh and the fifteenth years. 
In this group there were sixteen 
cases. 

In a study of end results^ we must 
not only consider each epiphysis in- 
dividually, but we must also bear in 
mind that each epiphysis is subject to 
different types of fractures, the end 
results of which vary greatly. In this 
series, we have found that the distal 
tibial epiphysis is subject to three 
distinct types of fractures, the end 
results of which differ considerably. 
In order to understand these frac- 
tures, it is necessary to consider the 
epiphysis as consisting of three dis- 
tinct layers, — the bony epiphysis, the 


cartilaginous plate, and the layer 
of newly formed bone between the cartilage plate and the shaft pioper. 

In the first type (Figs. 1, A and 2-A), the fracture line runs parallel 
and proximal to the epiphyseal cartilage through the newly formed bone. 
There is usually a chip fracture of the shaft, but no fracture of the epiphy- 
sis itself can be seen by x-ray. The epiphysis is thus shunted off en 
masse Avith little or no damage. This type is the most common and 
usually shows the greatest displacement. 


In the second type (Fig. 1, B), the fracture line crosses the bony 
epiphysis from the j oint to the cartilage plate. There is no fracture of t e 
shaft and usually there is very slight, if any, displacement. In our cases 
the line apparently did not cross the cartilage; consequently the epipiiyses 
suffered little or no damage. McFarland, however, states that m 40 per 
cent, of his cases of this type of fracture the plate was crossed and de- 
formity resulted. We believe this figure to be more accurate, as 
derived from a larger series than ours. 


In the third type (Figs. 1, C, 3-A. 4-A, and 5 ) the fracture 1 ™ 
the epiphyseal cartilage from the joint, crosses the ^ 

trates the shaft. Displacement is usually shght. I" 

fracture line was seen on the medial side of the eprp y. 
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Fig. 2-B 


Same patient shown in Fig. 2-A, two years later. Note absence of deformity. 
There is, however, some thickening as compared with the opposite side. 




Fig. 3-.\: Tj-pe-S fracture. Tliis was not reduced. 

Fig. 3-11: Same patient sliown in Fig. 3-.\. tiiree year.s later. Note correction of 
displacement and aliscnce of deformity, but evidence of retauiatio!! of growth at 
fracture site. 
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Fig. 4- a Fig. 4-B 


Fig. 4-A ; Type-3 fracture. Roentgenogram after osteotomy for vai-us defoi'mity. 
(Operation performed by Dr. Josepii Shortell of Boston City Hospital.) Note 
evidence of old fractiu'c lateral to internal malleolus. 

Fig. 4-B; Roentgenogram taken five yeai-s later than Fig. 4-A, showing e.vcel- 
lent result. 

of fracture the cartilage plate is not only fractured, but in most cases it is 
crushed. 

Of the first type of fracture, there were sixteen cases. In ten of these 
the displacement was associated with fractures of the shafts of the tibia 
and the fibula. In two instances the fibula only was fractured, while in 
four cases the epiphysis was displaced without fracture of either shaft. 
The type of displacement varied. In most cases displacement occurred 
laterally downward. In other cases the epiphysis was displaced either 
medially or anteriorly or posteriorly. In twelve of these cases there was 
some displacement on discharge from the hospital. In none of these cases 
can displacement be seen at the present time, nor is there any evidence of 
deformity. In eight cases, ossification is already complete. In two 
cases, in which the patients are sixteen and eighteen years of age, ossifica- 
tion is nearly complete. In six cases ossification has not yet begun. 
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The youngest patient in the latter group is twelve years of age, and it is 
now six years since his injury. Also in this group are two cases of two 
years’ duration in patients sixteen and seventeen years of age who are 
near the age of normal ossification. In the remaining three cases the pa- 
tients are over fifteen years of age, and it is three years or more since the 
date of injury. It is highly improbable, then, that deformity will occur at 
this late date in those cases in which ossification has not yet taken place. 

Because of the difficulty of including the whole lower leg in a roent- 
genogram, we have not been able to measure accurately our patients for 
shortening. Although some undoubtedly have some slight shortening, 
this cannot be detected clinically in any of the cases. 

As we found in our study of the distal radial epiphysis, premature 
ossification does occur. In two cases the injured epiphysis has already 
ossified, while the epiphysis of the opposite side has not yet completely 
closed. We believe that in the great majority of cases of this type of 
fracture this premature ossification is of little clinical significance. 



I'lO. 5 


Patient lind T\^lo-3 fracture. RoonI ccnop^ini fliow.s o«ifieation of nu-<iial tliini 
of the epiphysis and developinp varus deformity nine inontiis after iniurv'. iCa^e 
of Dr. !•'. J. Cotton.) 
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In the second group of fractures there were three cases. One of these 
patients had a fracture of the lateral quarter of the bony epiphysis with 
displacement, but without fracture of the shaft. In this case the epiph- 
ysis is now ossified without deformity, but some lateral displacement 
can still be seen. There has been no interference either with growth or 
with function. Two patients had fractures of the medial third of the bony 
epiphysis Avithout fracture of the shaft. In one of these cases the epiph- 
3 '’sis is noAv ossified; in the other, that of a boy eleA^en years of age, the 
fracture is of two 5 ^ears’ duration. In neither case is there deformity, 
clinical shortening, or cAudence of retardation of groAvth at the fracture 
site. 

Of tlie third type, there AA^ere tAvo cases. In one of these the AAdiole 
fragment AA^as displaced en 7nasse medially and upAA'ard (Fig. 3-A). An 
attempt at reduction failed, but no eAudence of displacement could be 
seen three years later (Fig. 3-B). Tliere AA^as no shortening and no 
deformity, but groAvth had been definitely retarded at the fracture line. 
This patient is uoaa" fifteen years of age and the epiphysis aaoU probably 
ossify before deformity can deA^elop. The second patient had a similar 
fracture, but in this case the t3''pical varus deformity (Fig. 4-A) deA^eloped. 
Shortening amounted to about one and one-half inches. A useful ankle 
AA^as obtained by osteotomy after the epiphysis had ossified. (See Figure 
4-B.) 

There AA^ere tAAm additional cases of deformity, AA'hich, hGAA^eA’-er, do 
not belong to this series, as they AA'ere priA^ate cases of Dr. F. J. Cotton. 
These patients had medial fractures of the shaft and epiphysis into the 
joint (Fig. 5), and in each case A'-arus deformity deA^eloped AAuthin a feAA^ 
months of the date of injury. 

The fractures in these cases of deformity, Ave belieA^e, Avere due to 
forced hwersion. The cartilage plate is thus crushed betAveen the bony 
epiphysis below and the shaft aboA^e. In our opinion, this crushing is the 
prime factor in the causation of deformity''. The distal tibial epiphysis 
contributes considerably to the length of the leg, and, due to its location, 
it is subject to such forced inversion injuries. Deformity, due to fracture, 
is therefore more common here than in any other epiphysis. It may 
also be true that too early AA'^eight-bearing upon such an injured epiphysis 
is another factor. 


CONCLUSIONS 

1. In discussing the end results of epiphj’^seal fractures, each epiph- 
ysis must be considered indmdually. 

2. The distal tibial epiphysis is subject to three types of fracture. 
In the first type, there is little or no damage to the cartilage, and de- 
formity is consequently rare. In the second type, the cartilage is crushe 
in about 40 per cent, of the cases, with resulting deformity. In the third 
type, the cartilage is crushed and deformity is to be expected. 

3. Malposition of the epiphysis, per se, is not a cause of deformity. 

THE JOUnN-AL OF BONE AND JOINT .SUBCERA 



THE FRACTURED DISTAL TIBIAE EPIPHYSIS 


691 


As we found in. our study of the distal radial epiphysis, any displacement 
of the epiphysis is corrected by nature within a few months of the date of 
injury. AVe believe that in all cases the fracture should be reduced as 
accurately as possible. However, if complete reduction cannot be ob- 
tained, we believe it is wiser to allow Nature to further correct the displace- 
ment as she does than to subject these patients to osteotomy. 

In summarizing our work on the epiphyses to date, we are convinced 
that deformity is due only to crushing of the epiphysis at the time of the 
injury or during osteotomy for correction. If an epiphysis has been so 
crushed, it is not humanly possible with our present knowledge to prevent 
the inevitable deformity. If the epiphysis has not been crushed, it will 
continue to grow normally, although alignment after repeated attempts at 
reduction may be poor. 
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INDICATIONS FOR AND AGAINST THE LEG-LENGTHENING 

OPERATION 

Use of the Tibiae Bone Graft as a Factor in Preventing Delayed 
Union, Non-Union, or Late Fracture* 

BY EDWARD L. COMPERE, M.D., CHICAGO, ILLINOIS 
From (he Department of Surgery, Division of Orthopaedic Surgery, 

University of Chicago Clinics 

Inequality of leg length, resulting from shortening of one leg, is not 
iiecessiiiily sufficient indication for advising a lengthening operation. 
Shortening of not more than one and one-half inches may be compensated 
for by tilting the pelvis. If the shortening exceeds one and one-half 
inches, the surgeon must decide whether or not a better result can be ob- 
tained from lengthening the short leg or from shortening the ivell leg. 
The well leg may be shortened by one of two methods: resection of a seg- 
ment of the femur, or the arrest of growth of one or more of the epiphyses 
of the normal extremity. Tlie surgeon sliouJd Iceep in mind the fact that 
his responsibility is to equalize the length of the two legs. A major opera- 
tion designed for the iiurpose of increasing the standing height of the 

patient should be condemned. Complications re- 
sulting from attempts to lengthen legs without recog- 
nition of some of the contra-indications have resulted 
in leaving some patients more crippled than before 
the operation. The following case reports illustrate 
some of these complications and the lessons which 
the author has learned from them. 

Case 1. W. IC, a male, aged seventeen years, was ad- 
mitted to the hospital for treatmejU of inequality of leg length. 
The right leg was two and one-quarter inches shorter than the 
left. Growth arrest had followed epiphj'^seolysis of the capital 
epiphysis of the right femur at the ago of twelve years. Opera- 
tions had been performed to correct an adduction-flexion deform- 
ity of the hip and genu valgum of the knee. The standing 
height of the patient was five feet, ten and seven-eighths inches. 
(See Figure 1.) An osteotomy for lengthening the right femur 
was perfoi'med. Double skeletal traction was applied with the 
leg supported on a Bi'aun frame, as described by Putti. The 
desired lengthening was obtained, but angulation of the frag- 
ments and malunion resulted. At the end of five months, a 
minimal amount of callus and ossification was present (Fig. 2). 
There was paralysis of the external popliteal nerve with toe- 
drop and anaesthesia over the dorsum of the foot. 

Shortening of the well leg by resection of a seg- 
ment of the left femur would have been a safer 
procedure. The patient refused to permit the 
shortening operation and, since the short leg vas 

* Read at the Annual Meeting of the American Academy of Orthopaedic Surgeons, 

St. Louis, Missouri, January 14, 1936. 



Fig. 1 

Case 1. W. K., 
male, aged seventeen 
years. Shortening of 
the right leg as a result 
of growth arrest from 
the proximal epiphysis 
of the right femur. 
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sound, strong, and free from any pyogenic 
infection, lengthening was thought to be a 
justifiable procedure. 

Complications included delayed union 
and malunion. Angulation resulted from 
poor control of the fragments and inade- 
quate splinting while traction was applied. 

The paralysis was due to stretching of the 
external peroneal nerve. 

Case 2. L. M., a female, aged fifteen 3 'ears, was 
admitted to the Orthopaedic Hospital at the Uni- 
versity of Chicago Clinics for lengthening of the left 
femur in January 1932. The standing height of the 
patient was five feet, one inch. Growth of the proxi- 
mal epiphj'ses of the tibia and fibula had been ar- 
rested, following an attack of acute osteomj'elitis, and 
the left leg was three and one-half inches shorter than 
the right (Fig. 4-A). The shaft of the femur had not 
been involved by the infection. An operation to 
lengthen the short femur was advised. 

The periosteum of the femur was elevated for a 
distance of about seven inches. A Z-shaped osteot- 
omy, six inches in length, was performed. During 
the operation one of the osteotomy fragments frac- 
tured and was tied to the shaft. Good alignment 
was maintained during the initial period of traction, 
but, after about two inches of lengthening had been 
obtained, there was separation of the fragments 
(Fig. 3). One month after the first operation, a full- 
thickness segment was removed from the right tibia 
and was placed as an onlaj' graft across the defect in 
the femur. Seventeen daj's after the second opera- 
tion, the patient began to complain of pain over the 
upper portion of the healed wound. One month after 
the second operation, the temperature suddcnlj' rose 
to 40 degrees centigrade, and the wound became 
swollen and red. Pus, from which hemolj’tic strep- 
tococci were cultured, was expressed when the wound 
was incised. Bone union occurred, l)ut, during the 
year following this operation, a uumlrer of sequestra were removed. The patient now 
has a filuous ankylosis of the knee with only a few degrees of motion. A .sinus inter- 
mittcntli’ drains a few drops of purulent material. (Sec Figure 4-B.) 



Fig. 2 

Case 1. W. K. Roentgeno- 
gram showing poor union and 
malposition live months after 
the osteotomv. 


Since this patient was a young woman with a total height of five feet, 
one inch, and since there had been multiple osteomyelitic foci, the opera- 
tion of choice would have been that of .shortening the right femur. Aver- 
age standing height of a patient is far le.ss important from the standpoints 
of function, gait, or appearance than is equality of leg length. 

The complication of fracture of the osteotomy fragment could have 
been avoided by making drill holes along the line of osteotomy before 
inserting the chisel, and an oblique osteotomy would have created less 
weakne.ss where the fragment joined the shaft. Periosteum was stripped 
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Fig. 3 

Case 2. L. M., female, aged 
fifteen years. Roentgenogram 
shoiving fracture of tlie distal 
osteotomy fragment witli more 
tlian one inch of separation. 



Fig. 4'A 


Fig. 4-B 


Fig. 4-A: Case 2. L. M. Before operation, 
^loiving shortening of more than three inches. 
The scar above the knee represents the site of an 
osteotoinj’- for connecting genu-varum deformity. 

Fig. 4-B: Case 2. L. M. Two j'ears after 
operation, showing that two inches of lengthening 
has been obtained. There is almost complete 
fibrous ankylosis of the knee. The patient still 
has more than one incJi of shortening. Such a 
result does not justif}’^ the operation. 

more widely than the author now considers 
advisable and this, together with further 
devascularization necessitated by a second 
operation one month later for insertion of 
the bone graft, led to aseptic necrosis, 
breaking down of the wound, and secondary 
infection. 


Case 3. J. K., a female, aged eighteen 3 'cars, 
was admitted to the Orthopaedic Hospital of the University of Chicago Clinics, October 
26, 1934. Ten years previouslj'^ a pj^arthrosis of the right hip and the right knee had 
resulted in ankylosis of the knee, deformity of the hip, and premature closure of the 
epiphj'^ses of this bone. The right leg was three and one-half inches shorter than the left. 
The sinuses near the hip and the knee had been healed for from seven to eight years, and 
the shaft of the femur had at no time been grossly involved bj" the infection. The total 
standing height of the patient was four feet, eight inches. (See Figure 5.) 

After the periosteum had been stripped for a distance of about ten inches over the 
middle and lower thirds of the short femur, a Z-tj^ie of osteotom}^ was done. A full- 
thickness tibial bone graft was obtained and attached to the lower fragment, so that it 
overlapped the osteotomJ^ One month after operation the roentgenogram showed a 
fracture of the distal fragment of the Z osteotomy with one-half inch of separation (Fig. 
6-A). The tibial bone graft which had been applied did not overlap sufficiently to 
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Fig. 5 


Case 3. J. K., fe- 
male, aged eighteen 
years. Shortening of 
the right leg and anky- 
losis of the knee. Note 
multiple scars from 
healed sinuses both 
above and below the 
knee joint. 

bridge this defect. 
Traction was removed 




and the bone fragments 
were allowed to ap- 
proach each other. Ap- 
proximatelj' eight weeks 
after operation, a sinus 
developed in the oper- 
ative incision and frank 


Fig. 6-B 

Roentgenogram showing the long 
Z-time of osteotomv, the distal fragment of which fractured 

X x- 1 1*1 — — 1 I 


Fig. 6-A 

Fig. 6-A; Cases. J. K. 


after traction had been applied, nith the resultant loss of 
continuity throughout a distance of almost one centimeter. 

Fig. 6-B : Case 3. J. K. Roentgenogram showing grossly 
infected and deformed femur with non-union of the fracture at 
the site of the osteotomy. 


pus was discharged. 

Drainage has continued and on two occasions sequestra have been rvmovcd. At the 
present time there is no bony union, although a moderate amount of involuenim has 
formed (Fig. G-B). As a result of the removal of the traction following the fracture and 
the lo.ss of bone from scqucstiation, the femur is shorter toiLay than it was before leg- 


lengthening was attempted. 


In rctro.«i)cct, wo arc able to say definitely that thi.s was not a .'iiitable 
ca.se for the leg-lengthening: oiieration, since .silent foci of jiyogenic organ- 
isms are known to be retained in living bone for long periods of time. 
Mrror.s in operative technique included: making an incision longer than 
wa.s necessary for the lengthening ilc-dred, o.vtcnsive strii)])ing of perios- 
teum throtighout more than half of the length of the femtir, use of the 
Z-tyi)e of osteotomy, and failure to attach the tibial bone graft so that it 
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Fig. 7-A Fig. 7-B 

Case 5. I. M., male, aged fourteen years. Roent- 
genograms taken five months and one year, respectively, 
after operation, TJiey shorn an adequate amount of in- 
volucrum with firm bony union. TJie osteotomy fragments 
have retained their density and drill holes and saw-cut 
margins of the osteotomy iragments are clearly defined, 
indicating devitalization. 


definitely overlapped 
the weakened zone. 
It is probable that 
aseptic necrosi.s oc- 
curred as a result of 
the devascularization 
of more than half of 
the shaft of the fe- 
mur, and this led to 
sequestration and 
later suppuration. It 
would have been more 
advisable to have 
shortened the long 
leg, even though this 
reduced the standing 
height of the patient 
to less than four feet, 
six inches. 

Case 4. P. P,, a 
male, aged seventeen 
3 'ears, entered the Ortho- 
paedic Hospital at the 
University of Chicago 
Clinics, May 2 , 1935, for 
lengthening of the right 
tibia and fibula. The 
right leg was three inches 
shorter than the left as a 
result of ostoom}'’elitis 


which began in the right 

femur in 1927 when the patient was ten j'^ears of age. Growth arrest of both the distal 
and proximal epiphyses of the femur had occurred. In FebruaVy 1932, the lower femoral 
and upper tibial and fibular epiphyses of the left leg wei’e operated upon to arrest the 
growth. At the time of these epiphyseal airests, the patient was fourteen years and five 
months of age and the difference of length of the legs was three inches. This operation 
prevented an increase in the shortening. 

When the patient was brought into the hospital for the proposed lengthening of the 
tibia and the fibula of the right leg, his total standing height was five feet, four inches. 
An oblique osteotomy was performed in the right tibia and fibula — bones which had not 
been involved by the previous osteomyelitic infection and which roentgenographicalb^ 
were quite normal — and an onlay graft, removed from the left tibia, was attached across 
the defect. The patient stood the operation well, but there was an immediate rise of 
temperature which persisted. Suppuration developed, followed by septicaemia, gan- 
grene, pulmonary embolism, and death. 

The history of osteomyelitis in an extremity should preclude an}’’ 
plan to lengthen any bone of that extremity. 

Case 6 . I. M., a male, aged fourteen 3'ears, sustained a fracture of the right femur 
at the age of seven years and this resulted in growth arrest of the distal femoral epiplp’sis. 
men admitted to the University of Chicago Clinics, he was fourteen 3 'ears of age and 
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Fig. 8-A 


Case 5. I. M. Sequestrated osteotomy fragments after excision. Note the 
sharply defined saw and drill cuts with some evidence of absorption at the extreme 
ends. 


stood five feet, two inches 
in height. The right leg 
was two and one-quarter 
inches shorter than the 
left, and roentgenograms 
showed that longitudinal 
growth had been largelj' 
completed, since the epiph- 
yses of both lower ex- 
tremities were now fused 
to the mefaphyses. The 
patient was psychologi- 
cally disturbed because of 
his short stature, and 
surgical shortening of the 
well leg, which would re- 
duce standing height to 
about five feet, was 
thought to be inadvisable. 

On November G, 1934, 
an operation was per- 
formed preparatory to 
lengthening the right 



Fig. S-IJ 


Case 5. I. M. Roentgenogram of specimen showing 
density well prc.«erved anil the clear lines of tlie cut surfaces 
and drill holes. 


femur. The periosteum was stripix-d from the femur for a distance of al>out ton inches. 


.\ long oblique osteotomy was ix'rformed. A tibia! Ixme graft was tied to the prr>\imal 
fragment. The wound healed per primum. Two and one-<pLartcr inche.s of lengthening 
w.as obtained by means of the traction. On Decemlter 1. 193}. twenty-five ihiv- after 
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Fig. 9 

Case 5. I. M. Roent- 
genogram of the femur tiiir- 
teen months after successful 
lengthening of two inches 
and after excision of tiie 
sequestrated osteotomj' 
ends. A small draining si- 
nus still persists. Thetibial 
bone graft AB was found to 
be viable throughout its 
length and firmly united, 
bridging the zone of 
lengthening. 


the operation, the wound opened and purulent drainage 
fallowed. Union occurred, but subsequent roentgeno- 
gi'iuns (Figs 7-A and 7-B) showed gradual sequestration 
of the osteotomy fragments. Motion in the knee at the 
time of the removal of the cast was limited to about 10 
degrees. On December 20, 1935, the sequestrated ends 
of the osteotomy fragments of the femur were removed 
(I'igs. S-A and 8-B). The tibial bone graft, however, was 
found to be viable and firmly united (Fig. 9). 


DISCUSSION 

A I'ei'iew of the reported cases of Jeg- 
iengfchening operations sJiows that every surgeon 
ivlio lias attempted this formidable procedure has 
had some complications. Interest in the suc- 
cessful cases has sometimes detracted from the 
lessons that could be learned from the failures. 
No surgeon has attempted to list in detail the 
indications for or contra-indications to this 
operation and none has specificallj’’ emphasized 
the complications or failures which he has ex- 
perienced. Complications in femur lengthen- 
ing are more common than those which may 
occur when the tibia and fibula are lengthened. 

In the series of femur lengthenings reported 
bj^ Putti in 1921 and 1934, protocols of in- 
dividual cases were omitted, but delayed union 
■was the rule rather than the exception. 

Abbott and Crego reported late fractures, 
angulation, and malunion of fragments and in- 
fection at the site of the pin insertions in some 
of their first eight cases of femur lengthen- 
ing. In 1932 Abbott reviewed his entire series 
of forty-eight lengthenings of the tibia and 


fibula and twenty-five femur-lengthening operations. In seven of 
the twenty-five cases of femur lengthening there were late fractures. 
There were three cases of paralysis of the peroneal nerve, two of osteo- 
myelitis at the osteotomy site following operation, and many less serious 
infections at the site of the insertion of the pin through an incision on 
the medial side of the thigh near the groin. Abbott stated in 1932. 
'^In lengthening of the femur . . . we have experienced great difficulty 
in devising apparatus which will maintain alignment of the frag 

ments.” , , • rtn i 

Haboush and Finkelstein have quite frankly discussed their difficul- 
ties in lengthening the tibia and fibula. In their series reported m 1932 
there were six cases of postoperative osteomyelitis, four of delayed union, 
and one case of non-union. Other complications included one deformity 
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of the foot, one fracture of the osteotomy fragment, and angulation in 
nearly all cases. 

In 1935, in addition to describing similar complications in his series of 
forty-six leg-lengthening operations, Brockway stated that in a number 
of patients operated on during the growth years the lengthened leg was 
again one inch or more short at maturity. 

The author has reported unsatisfactory results in five cases of leg 
lengthening and has emphasized complications. He has learned more 
from these cases than from those in which lengthening was obtained with 
less difficulty or with fewer complications. 

The following complications have been encountered in cases in which 
leg-lengthening operations have been performed: 

1. Stretch paralysis of the sciatic or the external popliteal nerve. 

2. Increased weakness of lengthened muscles in old cases of 
poliomyelitis. 

3. Fracture of the osteotomy fragment. 

4. Malunion. 

5. Delayed union or non-union. 

6. Osteomyelitis from wound infection or lighting up of a silent 
bacterial focus. 

7. Traumatic arthritis and limitation of motion in the knee. 

8. Late fracture. 

9. Pressure or stretch necrosis of the skin in the zone of lengthening. 

10. Necrosis of bone due to excessive subperiosteal stripping. This 
may increase the likelihood of infection. 

11. Malposition of the foot due to rotation following lengthening. 

12. Circulatory disturbance with prolonged oedema in the length- 
ened limb. 

13. Displacement of the head or of the distal end of the fibula when 
this bone is not lengthened as much as is the tibia. 

14. Protrusion of the osteotomy fragment of the tibia through the 

skin. 

Hej'^ Groves has continued to advocate leg shortening as the ojicration 
of choice for many types of cases of incqualitj’ of leg length. He says: 
“The short leg in these cases (healed tuberculosis of the hip or infantile 
paralysis) is nearly alwaj’^s undernourished, with poor blood sujiph', 
weak muscles, and slender bones. . . . As the limb is therefore ill adapted 
to plastic operations, it is much wiser, in my opinion, to shorten the sound 
leg rather than attempt to lengthen the weak one." 

The normal femur may be safelj' .•shortened by 25 ])er cent, of its total 
length. Hey Groves has added: “It is very remarkable how the .dark of 
four inches of muscle is taken up within a few months and the full muscular 
power of the leg regained.” 

Camera has used this operation twenty-one times in children with 
good results. 

An analysis of the author's cases and of tho-e reported by others 
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enables him to list the following conditions which would cause him to 
advise against leg lengthening and to advocate shortening of the well leg 
if the discrepancy in leg length is great enough to justify operation. 
Contra-indications to leg lengthening are as follows; 

1. Shortening of less than three centimeters. 

2. Age of patient under fifteen or sixteen years. 

3. Any patient who is sufficiently tall to permit shortening the 
longer leg or who will not be p.sychologically disturbed because of loss in 
standing height b}'-; 

a. Epiph3'’seal growth arrest, or 

b. Resection of a segment of the femur of the long extremity. 

4. Weak or paralj'^zcd muscles of the hip or knee. 

5. Shortening so marked that maximum lengthening will not suffi- 
cientl}'’ equalize the extremities to enable discarding of shoe elevation or 

other appliance. 



Fig. 10-A 


Diagrammatic illustration of the type of 
the author's experience has led him to adopt, shonmg tl e 
tibial bone graft being applied. 


THE JOURNAL OF 


6. History or 
clinical and roent- 
genographic evi- 
dence of previous os- 
teomyelitis in the 
short leg, or other 
pathology in the 
bone to be length- 
ened, — f.e., fibro- 
cystic disease. 

7. Congenital 
short leg, as in ab- 
sence of part of the 
bone to be length- 
ened, or other severe 
deformities in which 
an artificial limb 
may give a better 
functional result. 

Phemister has 
demonstrated that 
inequality of leg 
length in the grow- 
ing boy or girl may, 
in suitable cases, be 
correeted by the sur- 
gical fusion of the 
lower femoral epiph- 
ysis, the upper or 
loAver tibial and fibu- 
lar epiphyses, or a 
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combination of two 
or all three of these 
epiphyses, to their 
respective metaph- 
yses. 

This is a simple 
operative procedure 
and entails little risk 
to life or limb. In 
the University of Chi- 
cago Clinics more 
than 100 epiphyseal- 
arrest operations 
have been performed 
on seventy patients 
without any compli- 
cations and with 
preservation of com- 
plete and normal 
function in the well 
leg subjected to this 
operation. In no in- 
stance has growth of 
the well leg been in- 
hibited so much that 
the originally short 
leg became the longer 
of the two. 

Harris has re- 
ported that excision 
of the lumbar sympa- 
thetic rami and gan- 
glia on the side of the 
paralj'^sis may stimulate growth in the short limb. Bisgard found no in- 
crease in length growth of an extremitj’’ following lumbar sympathec- 
tomy on young goats and monkc 3 ’^s. Arrest of epiphj'seal growth Ijj' 
means of roentgen irradiation has been suece.ssfullj' accompli-shcd in ex- 
perimental animals, but the procedure is not j’ct considered to be well 
enough standardized to be recommended for j'oung children. 

Although complications of the leg-lengthening operation have been 
common and the author has enumerated a number of contra-indications, 
there arc selected cases in which he recommends the operation and con- 
siders that the risk to life or limb ma\' be justified. Indications for leg 
lengthening arc as follows: 

1. Shortening of more than one inch that i)roduce.' imj^airinent of 

gait. 



Fig. 10-B 

Tibial bone in place as an onlay graft, both before and 
after lengthening has been obtained, illustrating tlie splint- 
ing effect and advantage in obtaining more rapid and 
stronger bone union. 
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Fig. 11 

Illustrating the method of applying the modification of the Hoke type of skeletal 
traction which, in the author's experience, lias afforded satisfactory control of the 
fragnients. 

2. Young adult or adolescent iDatient. 

3. Good to normal muscle power at hip and knee and a stable foot, 
or one that can be stabilized surgically. 

4. Absence of previous infection of bones of the short extremity. 

5. Refusal of patient to permit, or other contra-indication to, 
shortening of the longer leg. 

The lessons learned by the author from the errors in judgment or 
technique which led to the complications described in the preceding report 
of five cases of leg lengthening have enabled him to adopt a plan of opera- 
tion which includes safeguards and principles that may be of some help to 
others. 

The methods of operatirm lengthening of the tibia and the fibula have 
been standardized b}'- Abbott and Crego, Haboush and Finkelstein, and 
Moore and successfully applied with slight modifications of apparatus or 
technique by many other surgeons throughout the world. 

THE TIBIAL-BONE-GRAFT TECHNIQUE OF FEMUR-LENGTHENING OPERATION 

Lengthening of the femur has usually been performed by some modi- 
fication of the oblique osteotomy of the midshaft, followed by skeletal 
traction as described by Putti in 1921. Putti’s patients were unable to 
bear weight on the limb which had been operated upon until nine to fifteen 
months after operation. The writer’s experience with leg lengthening has 
resulted in the adoption of the following plan of operation: 

1. A Kirschner wire or Steinmann pin is inserted anteroposteriorly 
through the trochanter. 

2. An elastic bandage is applied from toes to groin to drive the blood 
from the limb. 

3. An Esmarch bandage is then ajiplied above the pin as a tourni- 
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quet and the elastic 
bandage is removed 
from the leg. The 
thigh is prepared 
with iodine and 
draped. 

4. A postero- 
lateral incision is 
made and the fe- 
mur is exposed by 
separating the 
muscles from the 
lateral fascial 
septum. 

5. The peri- 
osteum is stripped 
only as far as the 
length of the os- 
teotomy, to avoid 
devascularizing the 
bone. 

6 . An ob- 
lique rather than 
a Z-type of osteot- 
omy is used, as 
there is less danger 
of fracture. This 
cut may be made 
through the outer 
cortex with the 



motor saw. 

7. The oste- 
otomy should be 
only about two 
inches longer than 
the desired length- 
ening. 

8. Holes, one 


Fig. 12 

Case 6. R. B., male, aged 
seventeen j’cars. Roentgeno- 
gram of femur after lengthen- 
ing of approximately two and 
three-quarters inches. Cor- 
rection of adduct ion-lle.xion 
deformity at tlie site of 
osteotomy. The tibial bone 
graft .-IB has united firmly, 
reenforcing tlie zone of union. 


eighth of an inch 

in diameter, are drilled at intervals of 
medial cortex in the line of osteotomy. 


one 



Fig. 13 

Case C. R. B. Roentgeno- 
gram after lengthening the 
tibia with the Aloore modifi- 
cation of the Abbott ap- 
paratus, showing the satis- 
factory alignment of tlic 
fragments. The tibial bone 
graft .-IB is seen in position on 
the lateral surface, reenforc- 
ing tiie zone of lengthening. 


centimeter through the 


9. A metal pin or wire is in.serted through the femur above the 
condyles. 


10. A tibial onlay bone graft is ne.xt added to splint the osteotomy 
site and to aid in union. (See Figures 10-A and 10-B.) 

11. cast is applieil which includes the body and opjKxite leg 
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Fig. 14-A Fig. 34-B 


Fig. 14-A.‘ Case 6. R. B. At time of first 
admission, showing marked shortening both 
above and below tlie knee. 

Fig. 14-B : Case 6. R. B. After lengthening 
the femur, tibia, and fibula a total of more than 
five inches and correction of the adduction- 
flexion deforinit}' through the osteotomy, there 
is a functional increased lengtii of six inches. 
Because of a slight flexion deformity at the 
knee, a raise of one centimeter is now worn on 
the heel of the shoe. 


and which extends downward 
onto the upper third of the 
thigh of the short extremity, in 
which portion the proximal wire 
or pin is incorporated. This 
pin and cast immobilize the 
proximal fragment and reduce 
the variables in maintaining ac- 
curate alignment. The ring of 
the rigid Thomas splint is firmly 
attached to the cast and the 
lower pin to tlie splint by means 
of the turnbuckle. This affords 
control over the lower fragment. 
(See Figure 11.) 

Tlie following case illus- 
trates the successful application 
of the described technique in 
lengthening both the tibia and 
the femur. 

Case 6. R. B., a male, aged 
seventeen 3 'ears, came to the Univer- 
sity of Chicago Clinics on April 28, 
1934, because of shortening of the left 
lower extremity amounting to fourteen 
and five-tenths centimeters. Tuber- 
culosis of the left hip had been diag- 
nosed at the age of fouz' j’^ears. The 


patient had been treated bj’- inter- 
mittent immobilization in plastei' casts over a period of seven years. Since the age of 
eleven, there had been no flare-up in the hip. As the patient grew older it had been 
necessar}’' to increase the raise on the shoe to approximatcb’’ six and one-quarter inches. 

Examination revealed marked atroplw ‘Ui'l shortening of the left lower oxticmity 
(Fig. 14-A) . The hip was held in a position of adduction and flexion, with only a few de- 
grees of motion. More than two and one-half inches of the shortening was in the lower 
leg, the result of atrophy from long immobilization. The patient's total standing height 
was five feet, seven and two-tenths inches. He was acutely aware of his short stature 
and would liave preferred amputation to reduction of his standing height bj a leg 


shortening operation. 

On June 27, 1934, an oblique osteotomy, approximately five inches m length, was 
made in the left femur by the technique described. A tibial graft, one centimeter in 
width dnd twelve centimeters in length, was now tied to the proximal fragment of the 
osteotomized femur, so that it extended beyond the osteotomy incision. The leg was 
lengthened two and three-quarters inches by the application of turnbuckle traction over a 
period of three weeks. The wound healed per prim urn and, by correcting the adduction- 
flexion deformity by abducting and extending the leg at the site of the osteotomy, a tota 
functional increase in length of more than three inches was obtained. Roentgenograms 
showed evidence of callus two months after the operation, and two weeks later the patie 
was discharged in a cast, walking with crutches. Four months and one uvek after opera- 
tion all cast immobilization was discontinued and the patient was allowed to begin u eiglit- 

bearing. There was no loss of function of the peroneal or sciatic nerve. (See Figure I .) 

THE JOURNAL OF HO.VE AND JOLXT SUROEnY 




THE LEG-LENGTHENING OPERATION 


705 


Eight and one-half months after the oblique osteotomy of the femur, a lengthening 
operation was performed on the left tibia and fibula. A bone graft from the right tibia 
was attached to the proximal fragment in such a manner that it overlapped the osteotomy. 
The lengthening apparatus used was the Moore modification of that described by Abbott. 
Two and one-half inches of lengthening was obtained. (See Figure 13.) Six weeks 
after operation a roentgenogram showed callus and union of fragments and of the graft. 
A small area of necrosis of the edges of the skin in the midportion of the wound developed, 
but there was no suppuration. 

The patient was discharged from the hospital on May 16, 1935, ten weeks after 
operation. There was temporary diminished sensory response over the dorsum of the 
foot and toe-drop. Both sensation and motor function have been recovered. A one-centi- 
meter raise is necessary to equalize the leg length functionally. (See Figure 14-B.) 

SUMMARY 

In the opinion of the author the operation of choice for equalizing leg 
length in the majority of cases is that of shortening the longer leg by: 
(1) resection of a portion of the longer femur; (2) arrest of growth by 
fusing to the shaft one or more of the epiphyses of the longer limb. 

When leg lengthening is definitely indicated the author recommends 
the dse of a tibial onlay bone graft to bridge the zone of lengthening of 
either the femur or the tibia as a factor of safety in preventing delayed 
union, non-union, or late fracture. 
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III. A Study of ALTJcUiVATiiVG Scoliosis 

BY HORACE C. PITKIN, M.D., AND HOMER C. PHEASANT, B.S., A.B., 
SAN FRANCISCO, CALIFORNIA 


Tliis article is tlic third of a series of fi^'o*. It is based upon addi- 
tional statistical analyses of the 506 records used in the first article, 
and it presents a detailed review of one of these records. Its scope is lim- 
ited to a studj'' of the so called "alternating sciatic scoliosis”, and its 
purjiose is to describe the mechanism of the so called "sacro-iliac slips”. 

In reviewing the literature we have found mention of twenty-two 
cases of alternating sciatic scoliosis, the first of which was described b}'’ 
Remak in ISOl. (See Tabic I.) The name given to these cases refers to 
the presence of the following characteristic findings; 

1. Tclalgia in the buttocks, in the lower extremities, or in both loca- 
tions. 

2. Scoliosis of the type described bj"- Steindler as "decompensated”, — 
that is, showing a marked lateral deviation (list) of the trunk as a whole. 

3. Alternation (variation in the direction) of the list that does not 
require \'oIuntaiy effort for its maintenance after the change has occurred. 

Certain additional characteristics are worthy of mention: 

1. Alternation of the list is most spectacular wlien it is produced b}^ 
some type of active manipulation, but it may occur spontaneous!}'', or as 
the result of passi^'e manipulation. 

2. In those cases in winch alternation can be reproduced at will, the 
change typicall}'- is sudden and painful, and is accompanied by a springlike 
snap that ma}*' be audible and jialpable. 

3. The subject cannot maintain the vertical position of the spine, but 
slips into one of the two lists. 

4. Of the two lists, one usually is more stable than the other; that 
is, one list tends to be assumable only by manipulation, but it may revert 


spontaneously. 

5. There usually is little difference in the degree of discomfort after 
the change has occurred. 

6. The photographs of Calissano’s patient showed essentially per- 
fect mirror-images (that is, reversal) of the spinal cun''ature and rotation 
in the two lists, but the roentgenograms were not reproduced. No other 
illustrated case was symmetrical. 

7. None of the observers was able to explain the mechanism of al- 
ternation, although Leri stated definitely that in his two cases the snap 


ping sound had an osteo-articular origin. 


*Of the other four articles, tu'o have been published under the same title the 
remaining two are now in preparation and deal with the following phases o J 

IV. Diagnosis; 

V. Treatment. 
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TABLE I 


Reported Cases of Alternating Sciatic Scoliosis 


No. of Cases 

Reported by 

Year 

1 

Remak 

n 

1 

Higier 

BIh 

1 

Mayer, 0. 


3 

Phulpin 


1 

Vulpius 


1 



1 


■SB 

1 



2 

L6ri 

1919 

1 

Blencke 

1920* 

1 

Ducamp and Carrieu 


1 

Calissano 

BUB 

1 

Stein 


1 

Maj'cr and Testu 

1920 

1 

Dainelli 


3 

Capener 

Bi^l 

1 

Total 22 Cases 

Fairbank 

1 

IB 


* Cases found by Calissano. 


From the fact that we could find mention of only twenty-two cases in 
a period of forty-five years, it appears that alternating scoliosis is a rare 
condition, but this is not true. Actually, only the more spectacular cases 
have been reported. We have found alternating scoliosis in sixty-eight, 
or 13.4 per cent., of our 506 cases. The change occurred in thirty-six 
instances as the result of passive manipulation; in twenty-two, its occur- 
rence was spontaneous; in ten, the change was produced by active manip- 
ulation. In six of these ten instances the alternation could be reproduced 
at will, but mirror-images were present in only one case. Tliis case, 
the detailed description of which follows, stimulated us to undertake 
the investigation that we are reporting in this series of articles. 

CASE REPORT 

N. McL, a mechanic and truck-driver, thirty-four years of age. came to us on .Tanu- 
ary 30, 1929, hecausc of ‘‘.sciatica” that had afTccted the right lower extremity for two 
months. 

Past Uistonj 

In Fchruary 1927, the patient had sufTcred an injury to the riglit sacro-ilhic joint. 
He was stamling, bonding forward aI)out -t.") degrees at the hips, with the left leg advanced, 
and with most of his weight supi>orted by the right leg which was semiflexed at the knee 
and hip. He was lifting strongly against the handle of a Large WTench, vhen the wrench 
slipped. The jiatient .suffered immediate. Lancinating pain in the right gluteal region and 
at once there developed a list of the tnmk to theleft , hut he continued to work for the urst 
of the day (two hours). On the following inoniing, the patient w.as unable to leave his 
bed, because of pain in the lower back and right buttock. He returned to work on the 
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second daj' and Avorkcd steadilj', although the pain and list persisted for almost two 
months. The list was sufficiently noticeable to cause many jests among the patient’s 
fellow workmen, but tlic pain never c.vtcndcd to the thigh or leg. 

Present Illness 

"Early in Deccml)er 192S, the patient began to notice a gradual return of the left list. 
The tclalgia in the right but tock also returned, but at this time it spread to the right pos- 
terior thigh and calf, with an occasional appearance in the right groin. In the latter part 
of December 192S, the patient was obliged to stop working, because of the increasing 
severity of the pain. In tlie latter part of January 1929, he discovered that he could 
alternate the list. 

Condition on Admission 

The patient slept poorly, and frequently was awakened by pain. He was obliged to 
sleep on liis left side or, for sliort periods, on his back. The pain was grcatlj' aggravated 
bj" prone recumbency, or by right lateral recumbenc}'', and it was impossible for him to 
sleep in these positions. To turn from supine recumbency onto the left side was difficult 
and painful, but turning from the left side to tlic back, or even to the right side, was easy 
and painless. The patient could case the pain at times by rubbing or beating against the 
right buttock with the heel of his hand, but he noted that pressure immediate^' below the 
posterior-superior spine of the right ilium often caused tclalgia in the posterior thigh and 
calf. In the morning, the patient could not bond over the basin to wash his face, and he 
had great difficulty in walking, because of pain in the right buttock and calf “like a 
muscle cramping’’. By evening, he could walk without pain, unless he took too long a 
stride or made a misstep. A long, fast, or uphill walk always caused cramplike tclalgia 
in the right calf and right groin. Coughing, sneezing, bending, lifting, prolonged sitting, 
and riding in automobiles all aggravated the pain; local heat and diathermy seemed to 
relieve it. Changes in the weather had no effect upon the degree of discomfort. 



Fig. 1 

Alternating scoliosis: left list, 
position of the sacrum. 


Fig. 2 

Note the Alternating scoliosis: right list. Note 

the position of the sacrum. 
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A left list (Fig. 1) was present at all times, except when the patient voluntarily 
shifted to the right. The patient had discovered that “something would suddenly slip”, 
if he pressed downward upon the hips with his hands and simultaneouslj'- bent his trunk 
toward the right (Fig. 3). He located this “something” at the posterior-superior spine 
of the right ilium and stated that the “slip” often was palpable and audible as a “low- 
pitched pop”. Just before the occurrence of the slip, the muscles of the back “seemed to 
set themselves in preparation” for it, and, as the slip occurred, an excruciating pain ran 
from the posterior-superior spine of the right ilium downward through the buttock, 
the posterior and lateral thigh, the calf, and the heel. There was no pain in the foot, but 
at times there was “an electric tingling” over the dorsal and lateral aspects of the foot 
and in all of the toes. After the slip had occurred the pain promptly disappeared, the 
patient was comfortable again, and the trunk was listed toward the right (Fig. 2). 

The patient habitually used the left list, because he never shifted involuntarily from 
the left to the right, whereas any misstep or sudden turn would cause him to shift in- 
voluntarily from the right to the left. These involuntary slips always caused the pa- 
tient’s trunk to flex, as it shifted from right to left. By reversing the manoeuver that 
produced the right list, the patient could produce the left list without flexing the trunk. 
As the slip occurred, an excruciating pain ran from the right heel upward through the 
calf, occasionally into the posterior thigh, more rarely into the groin, but never into the 
buttock. 

The patient was intelligent, cooperative, mechanically-minded, and an accurate ob- 
server. There w’ere no sj’-mptoms of neurosis or of coincidental strain in other joints, and 
no complications caused by compensation, insurance, or legal tangles. 

Physical Examinaiion 

The general examination showed that the patient was a healthy, well-developed, and 
well-nourished individual of the “normal” anatomical type. The local examination, 
with the patient in the erect position, resolved itself into the examination of three different 
individuals: the first, listed to the left (Fig. 

1); the second, listed to the right (Fig, 2); 
and the third, in the act of changing the 
direction of the list (Fig. 3). 

Left List: There was obvious spasm of 
both sacrospinalis muscles, which was more 
marked on the left. The left shoulder was 
carried lower than the right. Tlie shoulder 
girdle and upper chest were rotated toward 
the left about the long axis of tlie trunk. 

The pelvis, as a whole, was rotated toward 
the riglit about the long axis of the trunk. 

The spine showed a lateral scoliosis which 
was convex on tlie left in the dorsal region and 
convex on the right in the lumlsar region. 

Tile pelvis, as a whole, was shifted laterally 
toward the rigid fora distance of one and onc- 
lialf inches. The right gluteal crease was 
one inch lower than the left. The normal 
lumlxir lordosis was increased. Tlie left 
IK)stcrior-s\ij)erior iliac spine was lower than 
tlie right, and a line connecting the two 
doviateii 7 degrees from the plane of the hori- 
zon. The left lower extremity was held in a 
jwsition of 10 degrees of internal rotation. 

Palpation revealed tendeniess of both pos- 
terior sacro-iliac ligaments on the right side. 
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Tenderness was most acute jvist Ijelow t.he right posterior-superior iliac spine. Forward 
bending to 30 degrees uvi.s painlcs.s, but at tliis point the patient began to flc,'< the right 
knee and to complain of pain in the right gluteal region. Continued forward bending 
caused the pain to radiate downward, first into the posterior and lateral thigh, and 
then into the calf. The patient would not bend beyond 45 degrees. Backward bending 
was normally performed to 35 degrees without pain. The angle of inclination of the right 
ilium was increased and measured 20 degrees*. 

Right List: The patient showed a mirror-image (f.c., a reversal) of the following items 
that we mentioned in our de.'^cription of the left list: the spasm of the sacrospinalis mus- 
cles, the level of the shoulders, the rotation of the shoulder girdle and of the pelvis as a 
whole, the lateral spinal scoliosis, the lateral shift of the pelvis, and the level of the gluteal 
creases. The normal lumbar lordosis was decreased. The right postci'ior-superior iliac 
spine was lower than the left, but a line connecting the two deviated only 2 degrees from 
the plane of the horizon. The internal rotation of the left lower extremity disappeared. 
Palpation revealed tenderness of both posterior sacro-ischial ligaments on the right side, 
but the tenderness of the sacro-iliac ligaments disappeared. Tenderness was most acute 
over the free medial edge of the sacrotuberous ligament, just above the ischial tuberosity. 
Forward bending to 45 dcgi-ees was painless; at this point the patient complained of 
cramplike pain in the right calf, imt he did not attempt to flex the right knee. Continued 
forward bending caused the pain to radiate upward into the posterior thigh, but not into 
the buttock, and the patient would not bend bejmnd 55 degrees. Backward bending, to 
an angle of not more than 10 degrees, caused a sudden pain in the right anterior thigh, — 
a typo of telalgia that the patient had not experienced previously". This was so severe 
that the patient suddenly and involuntarily flexed his spine, shifted back into the left list, 
and thereafter was unwilling to repeat the manoeuver. The angle of inclination of the 
right ilium was decreased and measured 5 degrees. 

Shifting from Left to Right: The patient placed his hands upon his hips and slowly 
forced the trunk toward the vcidical position (right), at the same time forcing the pelvis 
tow'ard the left. The rotation of the shoulder girdle and of the pelvis about the long 
axis of the trunk disappeared. As the ui)por spine reached the midline, the entire mus- 
culature of the back became boardlike in its rigidity'; the right sacro-ischial ligaments be- 
came e.xquisitely tender; and the patient complained of pain in the right buttock and 
posterolateral thigh. As suddenly' as when a spring is released, and just as the upper 
spine passed the midline, the curve of the lumbar spine was reversed, and the lumbar 
lordosis was decreased. Simultaneously', a deep, hollow pop was produced, the maximum 
intensity of W’hich we located by palpation and by auscultation at the right posterior- 
superior iliac spine, and the patient complained momentarily' of an exquisite pain that 
radiated from the right buttock and thigh to the calf and heel. The rotations of the 
shoulder girdle and of the pelvis, the lateral shift of the pelvis, and the inequality in the 
tension of the sacrospinalis muscles, all appeared in their new' forms as the pressure of the 
hands was released and as the trunk settled dow'n into the right list. 

Shifting from Right to Left: When voluntarily produced, this shift w'as an exact re- 
versal of the shift from left to right. Just as the upper spine reached the midline, the 
posterior sacro-iliac ligaments became exquisitely tender, and the patient complained of 
pain in the right calf. Just as the popping sound occui-red, the patient complained mo- 
mentarily of an exquisite pain that radiated from the right calf upw'ard into the posteiior 

thigh and occasionally into the right groin. 

Sitting: The patient could bend the trunk to the right or to the left w'lthout 
or pain, but the left-dorsal-right-lumbar scoliosis remained. He could bend forn-ard CO 
degrees without pain until his chest touched his thighs. The left knee could be extendc 
actively to 180 degrees without pain, but even the effort involved in starting to extend 
the right leg caused pain in the right buttock. This pain radiated down the right pos- 
terior thigh and calf, if extension w'as continued, and limited extension to 135 degrees. 

* This W'as the first case in which we measured the angle of inclination, and there is no 
record of the inclination of the left ilium. 
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Prone Recumbency: In this position, the muscle spasm, the list, and the spinal curvature 
disappeared. Any motion caused spasm of the muscles to reappear. If the patient rose 
to the knee-chest or knee-hand position, the left-dorsal-right-lumbar scoliosis reappeared. 
Tenderness of the posterior sacro-iliac ligaments remained. In left prone-knee flexion 
the heel came to within six inches of the sacrococcj'geal junction before the buttock began 
to rise (Ely’s sign), but in right prone-knee flexion, the buttock began to rise at nine 
inches, and the patient complained of pain in the right gluteal region. 

Right Lateral Recumbency: The patient could not maintain this position long enough 
for examination, because it produced telalgia in the right buttock, posterior thigh, and 
calf. 

Left Lateral Recumbency: Compression of the iliac crests did not produce telalgia. 
Gaenslen’s sign (acute flexion of the left hip to fix the pelvis, and passive extension of the 
right hip) produced pain in the right buttock while the right hip still remained in a posi- 
tion of 10 degrees of flexion. 

Supine Recumbency: In combined hip-and-knee flexion, the patient could bring both 
thighs against the chest without pain. Passive straight-leg raising was stopped on the 
left at 85 degrees by tension of the hamstring tendons, but it was stopped on the right at 
22 degrees by pain in the right buttock, and any attempt to carry the leg higher caused 
telalgia in the posterior thigh and calf. Both lower extremities were equal in length and 
in circumference. The cremasteric reflex, the patellar reflex, and the Achilles-tendon 
reflex were all slightly diminished on the right. 

Roentgenographic Examination 

In the supine position, the spine was straight, there were no arthritic changes, and 
no noteworthy congenital anomalies. Teleoroentgenograms of the spine in the two 
lists (Fig. 4) showed the “structural” ^ type of scoliosis that we have described in the 
physical examination. Similar roentgenograms of the pelvis (Fig. 5) showed lateral 
bending of the sacrum toward the right in the left list, and toward the left in the right list. 
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Fig. 4 

-Vltcniating scoliosis. Tolo<irocntgonoi;ram.s of the spine, taken with the subject 
in the standing position and ^^cwc^^ from behind. ^ 
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In this case, the patient’s unequivocal localization of the “some- 
thing” that slipped, the adventitious sounds of osteo -arthritic origin, the 
type of the telalgia, the ligamentous tenderness, and the usual tests by 
which we were accustomed to diagnose sacro-iliac dysfunction, all directed 
us to the right sacro-iliac joint as the cause of the alternating scoliosis. 
Still, one might consider this joint to have been more sinned against than 
sinning, if it were not for the following facts: 

1. The reactions of the presacral vertebral column were the usual 
ones that are found when the internal balance is disturbed (as by an 
hemivertebra) or when the external support is deranged (as by paralysis or 
contracture of muscles). No such bony or muscular abnormality could 
be demonstrated. 

2. Lateral bending in the standing position caused alternation of the 
scoliosis; lateral bending in the sitting position did not. Since the actions 
of the intrinsic spinal muscles are not altered in these two positions, the 
pelvic musculature must have been of paramount importance in the pro- 
duction of alternation. 

3. Pathological mobility of the sacrum was demonstrated in the 
roentgenograms (Fig. 5). In the left list, in which the inclination of the 
right ilium was sharply increased, the right side of the sacrum did not 
follow the ilium upward and forward, as it should have done normally*. 
The roentgenogram shows very clearly that the right side of the sacrum 
has moved downward (and backward), so that a line drawn through the 
center of the sacrum falls to the left of the symphysis pubis. Thus, the 
foundation of the spine is deviated (and rotated) toward the right. Simi- 
larly, in the right list, in which the inclination of the right ilium was 
sharply decreased, the right side of the sacrum moved upward (and for- 
ward), again reversing the direction of normal movement. 

4. The left list was more stable than the right list, just as the sacrum 
is more stable in flexion than in extension, because the sacrum had slipped 
downward and backward into the iliac mortise. Any unguarded move- 
ment tended to unlock the sacrum in the unstable right list (upward and 
forward slip), and gravity promptlj’’ returned it to the stable position. 

5. The stable left list jiersistcd in the standing, sitting, knee-hand 
and knee-chest positions. Therefore, the fixed position of the sacrum in 
the stable slip did not depend upon the action of the pelvic musculature 
which was so important in the production and maintenance of the unstable 
slip. 

* In the second article of this series \yc showed that the .'acrum normally e.vhihits two 
types of motion: 

1. Fle.vion and extension about the transverse axis of the .sacrum. In fle.xion. the 
sacrum Rlides downward and backward uiron the ilia. Since the ilLac morti-e i- con- 
stricted interiorly and posteriorly, the s.acrum is more firmly wiali^ed between tlie ilia and 
is more stable in flexion than in extension. 

2. Lateral bending and rotation. These two motions never an- encountenai .-■(•pa- 
rately. They arc c.aused by antagonistic movements of the ilLa a!>out the tmnsverse axi- 
of the symphysis pubis. Wien an ilium di-cn-a.-es itsangleof inclination, the contiguous 
s,acnil surface moves dowaiwanl ami backward, ^^^len an ilium inen-ases its angh- of 
inclination, tlie contiguous sacral surface moves upward and fonvard. 
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G. TJic right ghitoal fold was loworod (gluteal relaxation) in the 
stablc^lcft list and was elevated (gluteal contraction) in the unstable right 
list. The contraction of t he gluteus maximus muscle extends the sacrum 
(upward and forward motion) and decreases the iliac inclination, thus 
tending to maintain both elements of the unstable slip. 

7. The scoliosis di.saj)j)eared in recumbency and reappeared when 
recumbency ceased. ^Jdierefore, the cau.se of the scoliosis did not lie 
within the pre.sacral vertebral column, but in tlie effort of the spinal 
muscles to balance the vertebral column upon a foundation that had 
shifted from its normal jiosition*. 

The two sacro-iliac slijis shown in this case were a sufficient cause and 
the onl}’- presenting cause of the alternating sciatic scoliosis. They repre- 
sent dcrangemenls in the second t 3 ’-})c of normal sacro-iliac motion (lateral 
bending and rotation of the sacrum) in which the sacrum fails to follow 
the motion of an ilium, but slijis past it and locks both the sacrum and that 
ilium in an abnormal position. For convenience, and because this t 3 ^pe 
of sacral motion normall 3 ’' is secondary to iliac motion, we shall classify 
these slips hereafter as “iliac slips” and shall designate them as “in- 
creased-angle slips” or “ dccreased-angle slips”. 

There is another group of slips that we shall classify hereafter as 
“sacral slips” and shall designate as “flexion slips” or “extension slips”. 
In sacral slips, one side of the sacrum travels with the contiguous ilium 
in the normal manner, but the joint becomes locked at one of the two 
extremes of normal motion. The mechanism of this slip becomes clearer 
if we remember that, as the inclination of an ilium increases, the sacrum 
is carried upward and forward on the long arc of iliac motion. When the 
normal limit of jjassive sacral motion is reached, any one of three events 
ma 3 '’ transpire, if the angle of iliac inclination continues to increase, and 
if the symphysis pubis is not ruptured: 

1. The sacrum may flex (move backward and downward on the 
short arc of normal sacral motion), thus relaxing the posterior sacro-iliac 
ligaments and allowing a further increase in the inclination of the advanc- 
ing ilium. This is the normal action that we described in the second ar- 
ticle of this series. 

2. When a point is reached beyond wdiich the sacrum cannot follow 
the advancing ilium, that side of the sacrum may slip backward and down- 
ward as the iliac angle increases. This is the “increased-angle slip that 
we have just described. 

3. If the sacrum is flexed completely and is so tightly wedged into 
the iliac mortise that an iliac type of slip cannot occur, the interlocked 
articular surfaces of the advancing ilium and of the sacrum act as a pair 
of enmeshed gears. The large iliac gear forces the small sacral gear up- 
ward and forward into extension at the expense of the posterior sacro-iliac 


* The correlation of ligamentous tenderness with the distribution 
which this case offers a striking example, was covered thoroughly in the first article o 


series. 
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ligaments. Sacral extension loosens the iliac mortise, thus allowing the 
teeth of the imperfect gear to jump a cog and become jammed. This is the 
“extension slip” in which the sacrum and one ilium are locked in a posi- 
tion of sacral extension and increased iliac inclination. The “flexion 
slip” locks a sacro-iliac joint in a position of sacral flexion and decreased 
iliac inclination. 

Sacro-iliac slips were present in 326 (64.0 per cent.) of our 506 cases. 
Of these 326 cases, 166 (51.0 per cent.) showed unilateral or bilateral 
sacral slips; 85 (26.0 per cent.) showed a sacral slip in one joint and an iliac 
slip in the other joint, and 75 (23.0 per cent.) showed unilateral or bilateral 
iliac slips. Three findings were common to every one of these 326 cases : 

1. A history of sacrarthrogenetic telalgia; 

2. Tenderness of the posterior sacro-iliac or sacro-ischial ligaments; 

3. Lateral spinal scoliosis. 

SUMMARY AND CONCLUSIONS 

1. The authors have found twenty-two cases of alternating scoliosis 
mentioned in the literature. The apparent rarity of this condition is due 
to the fact that only the more spectacular cases have been reported. 

2. The authors have found sixty-eight cases of alternating scoliosis 
in their records of 506 examinations for low-back disability. Six cases 
showed the spectacular type of active alternation. 

3. The pain of alternating scoliosis is the typical sacrarthrogenetic 
telalgia that is caused by pathological tension in the extra-articular liga- 
ments of the upper sacral joints. 

4. The scoliosis is caused by one or more fixed pathological positions 
of one or more of the upper sacral joints. 

5. Alternation is due to a change in the fixed pathological position of 
one or more of the upper sacral joints. 

6. Either sacro-iliac joint may become hxed in one of four pathologi- 
cal positions (sacro-iliac slips) which the authors have classihed as follows; 


a. Sacral slips; 

(1) 

Flexion slips; 

(2) 

Extension slips. 

b. Iliac 

slips : 

(1) 

Increased-anglc slips; 

(2) 

Decreased-angle slips. 
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STUDY OF FUSION OF THE SPINE WITH PARTICULAR 
REFERENCE TO ARTICULAR FACETS * 

BY S. h. HAAS, M.D., SAN FRANCISCO, CALIFORNIA 
From the Surgical Laboratory, Stanford Medical School 

It is twenty-four years since Hibbs performed his first spinal fusion on 
January 8, 1911. The operative procedure at that time consisted of in- 
terlocking the denuded spinous processes and was a marked advance over 
the operations of Chipault and Hadra, who used wire sutures, and of 
Lange, who placed a vdre or celluloid strips along the spinous processes. 
In the report of further operations by Hibbs in 1912 it is noted that, in 
addition to interlocking the spinous processes, he raised up sections of bone 
from the laminae. It was not until 1918 that the destruction of the 
articular facets was instituted and the operation was developed to its 
present refinement. This operative procedure of Hibbs gives to ortho- 
paedic surgery one of the most exacting techniques based on sound physio- 
logical and mechanical principles, and marks an epoch in this specialty. 

Although no mention is made as to the reasons for each one of these 
additions, it can be presumed that they were for the specific purpose of 
hastening union and giving firmer fixation and maximum efficiency. 

Six months after Hibbs’s report Albee described his ivell-known oper- 
ation in which the spinous processes are fixed by a tibial graft. Albee 
claimed that the preservation of the spinous processes and the posterior 
spinal ligaments with their leverage action was very important. He also 
stressed the importance of keeping one-half of the spinous proce.ss intact 
in order to alloiv better vascularization of the bone grafts. It is inter- 
esting that de Quervain in 1911 independently employed a bone graft to 
immobilize the lower cervical spine for dislocations of the fifth and sixth 
cervical vertebrae. Numerous modifications of the methods of Hibbs 
and Albee have been proposed since the original operations. 

This investigation is not concerned with the merits of the various 
types of operations, but with a study of the changes in the articular facets 
following the fusion of the spinous process alone or in conjunction with the 
laminae. This is of importance from an academic as well as from a prac- 
tical standpoint. It is a stud}' of the changes in the intcrverteliral articu- 
lations following extra-articular fusion. Little information is obtainable 
relative to the changes that take jilace in these articulations after a sj)inal 
fusion in which they are not de.stroyed. 

Albee, in December 1911, jierformed some interesting exi)eriments in 
which he placed a bone graft in the sjiinous jirocess of a dog. He ob- 
tained a succe.ssful fusion, Init made no mention of the changes in the 

* Read by title at tlie .•\nnnal Mectinc of tlie .\ineric;iii .le-ideaiy of O.'tliojiafdie 
Surgeons. St. Ix)uis, Missouri, .laiiuary 13. 1930. 
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aiticiilar facets. Ho also carried out several experiments in which the 
spinous processes were interlocked without a bone graft. There was no 
immobilization of the animal.s after the operation and he reported that no 
union took jjlace c^’on between the spinous processes. 

De Q\iervain and Hoe.ssly, in 1916, experimentally transplanted bone 
into the spines of dogs, but thc3'' uiade no mention of the changes in the 
articulations. 

In the experiments that form the basis of this report the spinous 
proeesscs were made to interlock with each other. In some of the opera- 
tions, in addition to the fusion of tlie processes, bone was thrown up from 
each lamiiia and made to contact with bone from the laminae of the ad- 
joining vertebrae abo^•o and below. In other experiments, in addition to 
the interlocking of the .spinous })rocesses and the laminae, the articular 
facets were destroyed on one side only. A study was then made of the 
spine, particular attention being directed to the articular facets which had 
been destroyed. Some surgeons have claimed that it is not necessary to 
destro}’’ the facets and tliat sufficient fixation will be obtained by the fu- 
sion of the spinous processes. It has also been suggested that secondary 
changes will take place in the facets, Avith their subsequent fusion. 

If spontaneous fusion should take ])lace in the facets, the operator 
would be spared a considerable amount of painstaking work, and the 
operation would be simplified and shortened. 

It is hoped that the following experiments will throw some light on 
these interesting questions. The experiments will be considered under 
the following headings: 

(1) SimjDle fusion of the spinous iDi’ocesses; 

(2) Fusion of the spinous processes and union of the laminae; 

(3) Fusion of the spinous processes, laminae, and the facets on one 

side. 


SIMPLE FUSION OF THE SPINOUS PROCESSES 

Experiment 1. Dog 3, six months old. Duration of experiment, thirteen da 3 's. 

Operation: After having been exposed, the lumbar spinous processes were denuded b.v 
stripping off the surrounding tissues subperiosteaII}^ The spinous processes were then 
split into several pieces and interlocked with fragments of bone from the spinous proc- 
esses above and below. 

Gross examination: A definite sense of firmness was found in the area of the spine 
which had been operated upon. There appeared to be some proliferation between the 
interlocked fragments of the spinous processes. The parts of the laminae neai the 
spinous processes were covered by new osteoidlike tissue. The articulai facets neie un 
changed, and free motion could be obtained on manipulation. On further exposure, the 

articular cartilages were found to be normal. 

Roentgenographic examination: The roentgenogram showed no changes in the 
There was interlocking of the fragments, but no osseous proliferation could be seen at this 
early stage. 

Experiment 2. Dog 1, almost full-grown. Duration of experiment, twent}" daj's. 

Operation: After having been exposed and denuded by stripping off the muscles sub- 
periosteally, the lumbar spinous processes were interlocked with each other. The anima 
was immobilized in plaster for two weeks. 
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Gross examination: In spite of the relatively short period of twenty days, there was 
considerable fixation in the area of operation. There was definite proliferation of new 
osteoid tissue between the processes, with a tendency to extend out over the laminae. 
The articular facets appeared in a normal position, and the articular cartilage of the facets 
appeared to be of normal color, thickness, and structure. 

Roenlgerwgraphic examination: Roentgenograms showed no changes in the articular 
facets. The spinous processes appeared to be in apposition. 

Experiment 3. Dog 2, young, full-grown. Duration of experiment, 170 days. 

Operation: The spinous processes were interlocked with each other, but the laminae 
and articulations were not disturbed. 

Gross examination: There was marked rigidity of the spine. Bony bridging between 
the spinous processes was noted but very little bone was thrown out on the laminae; only 
the parts near the spine were bridged across. Some of the articular facets were covered 
by new bone and appeared to be fused. However, on removal of this thin layer of new 
bone, the articular cartilages were found slightly changed, but the motion between the 
surfaces was less free than normal. In places there was some destruction of cartilage 
and what appeared to be beginning bridging across. The majority of the articulations 
showed restricted motion and thinning of the articular cartilage, but no union. 

Roentgenographic examination: All of the articular facets could be seen very clearly 
in an oblique view in the plane of the facets. Some appeared more indistinct than 
others. There was an osseous bridging between the spinous processes. In some places 
there were rarefied areas which might be cleavage planes of osteoid tissue extending 
across the spinous processes. 

Microscopic examination: There was definite articular cartilage on both sides of the 
partially fused facets. The structure of the cartilage was somewhat thinner than normal, 
and the nuclei were not quite as numerous and as regular as in normal cartilage. No 
osseous union was found. 

Where the spinous processes only were interlocked, there was con- 
siderable fixation of the spine in the area of operation, even as early as 
tiventy days. At the end of 170 days there was firm union of the spinous 
processes, but there were very few secondary changes in the articular 
facets. Some showed a bridging over on the surface, and it took consider- 
able force to obtain any motion between the facets. 

FUSION OF THE SPINOUS PROCESSES AND UNION OF THE LAMINAE 

Experiment 4. Dog 4, three months old. Duration of experiment, thirty-four 
days. 

Operation: The spinous processes were exposed, and the muscles were stripped off 
subpcrioste.all.v to either side. No attempt was made to expose the articular facets. The 
spinous processes were split and made to interlock with those above and below. Sections 
of bone were thrown up from the laminae, but special effort was made not to approach 
the articular facets. The animal was immobilized in pla.ster for twenty-eight days. 

Gross examinniion: There was considerable rigidity between the spinous proc<'Sses 
with evidence of bone proliferation. The articular facets could be distinguished and 
there was considerable motion between the two articular cartilages. 

Rocntgcnogra])lnc examination: The articular facets showed a normal outline with no 
evidence of change in the articular cartilage. 

Experiment o. Dog o, three months old. Dumtinn of exivninent. 20.7 davs. 

Operation: The spinous processes were exivised and the muscles were stripjed ofi 
subperiosteally. The spinous processes were split in ludf and then interlockeil. .'sni.-dl 
sections of bone wetx' thrown up from each lamina to the laminae above and b.'hm and 
over the articular facets. The articular facets wen' not destroyed. 

Grn<f examination: Then' was firm fu-ion of the sjiine and of the laminae in tie- an a 
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of operation. No evidence of motion 
could bo ascertained oven in the ar- 
ticular facets. The articular facets 
were not visible, as a layer . of bone 
had formed over them. Further- 
more, there was marked distortion in 
the plane of the facets. It appeared 
as though the new bone, which was 
formed about the laminae, had dis- 
placed the facets away from the 
spinous processes and had rotated 
the plane of the joints. After the re- 
moval of the superficial layer of bone, 
some of the articular cartilage of the 
facets could be found in apposition to 
a similar layer of cartilage. It was 
possible to peel one layer off the other, 
Imt the appro.'cimation was so close 
that no movement took place between 
them. One of the articular facets 
was entirely obliterated, while several 
others showed partial destruction and 
partial fusion. 

Roentgcnographic examination: 
The articular facets on both sides 
could be distinguished, but they 
showed marked changes in size, shape, 
and outline. Several could scarcely 
be discerned and appeared to be en- 
tirely fused, which agreed with the 
gross findings (See Figure 1). 

Microscopic examination: The one facet which appeared to be fused, both in the gross 
and in the roentgonographic e.\'aminations, showed a small portion of articular cartilage 
with fibrous tissue on the surface. The cartilage was undergoing degeneration, being 
poorly stained and irregular in structure. There was some evidence of osseous union. A 
microscopic section from one of the joints that appeared to be fused, in which two closely 
applied articular cartilages were found, showed two layers of cartilage, one of which was 
thinner and more irregular than the other. 

In this experiment in which the facets were not destroyed, but were 
merely covered by bone thrown OA'^er them from the laminae, there were 
definite secondary changes in the articular facets. There was good fixa- 
tion of the overlying tissues and it was probably because of the loss of 
motion that the secondary changes took place in the articular facets. 
Several of the facets appeared arthrodesed and only part of the cartilage 
was found. Other facets showed degenerative changes in the cartilage. 
These changes were not as marked as in the next series where the facets 
were destroyed on one side. There Avas no evidence of motion and none 
could be produced by manipulation. 

FUSION OF THE SPINOUS PROCESSES, LAMINAE, AND THE FACETS 

ON ONE SIDE 

Experiment 6. Dog 7, young pup. Duration of experiment, twenty-seven days. 

Operation: An incision was made over the spinous processes. The muscles nerc 
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E.xperiment 5. Dog 5. Duration of experi- 
ment, 205 days. The spinous processes and the 
laminae were fused by operation. The inter- 
vertebral articulations were not disturbed. 
All of the articular cartilages were present, but 
distorted. Some of the joints showed partial 
ankylosis. The arrows point to the joints 
which showed the most changes. 
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reflected subperiosteally well out to the articular facets. On the left, three articular 
facets were destroyed and two others were covered by bone from the laminae. Nothing 
was done to the facets on the right. The animal was immobilized in plaster for twenty- 
seven days. 

Gross examination: There was definite increased rigidity of the spine in the area of 
operation. Definite osteoid and osseous tissue could be seen between the spinous proc- 
esses. The articular facets on the left showed very little, if any, evidence of motion. 
The cartilage was entirely absent in some, while in others it was only partially present. 
On the right, where the articular cartilages were not destroyed, there was a little motion 
in all the articular facets. There was no appreciable change in the articular cartilages, 
although they appeared slightly thinner than normal. 

Roentgenographic examination: The spinous processes were well interlocked. There 
was no definite evidence of osseous union. The articular facets on the right, which were 
not destroji^ed, appeared normal. Those on the left, which were curetted, had irregular 
outlines. They showed definite signs of destruction, some more than others, depending 
on the amount of operative interference. 

Microscopic examination: There was a marked amount of callus between the spinous 
processes. The articulations which were destroyed showed some small remnants of 
articular cartilage of irregular structure. The cancellous bone was poorly stained and 
there was very little evidence of callus. The articular cartilages that were not destroyed 
were of normal appearance and structure. 

Experiment 7. Dog 6, full-grown. Duration of experiment, 160 days. 

Operation: The spinous processes were exposed, and the muscles and fascia were 
stripped off subperiosteally well out to the 
articular facets. On the right side the articu- 
lar facets were destroyed, while on the left 
they were loft intact. The animal was im- 
mobilized in plaster for six weeks. 

Gross examination: There was firm union 
between the spinous processes. On dissec- 
tion, several small cleavage planes were found 
extending transversely across the fused area. 

These lines of cleavage appeared to bear some 
relation to the intervertebral articulations on 
each side. The articular facets on the right, 
which were destroyed, were completely fused. 

In several, there were some small particles of 
cartilage which may have been remnants of 
articular cartilage or callus which was not 
ossified. There were no signs of any joint 
spaces or even two leaves of cartilage. 

On the left side, where the articular facets 
were not destroyed, there was absolutely no 
sign of any motion. IMien the region of the 
articulations was exposed, they appeared com- 
pletely ankylosed. .After the suixrficial 
layer of bone had been removed, remnants of 
the articular cartilage could be made out. 

There were no joint spaces and in only one 
joint could two layers of cartilage be fouml. 

These two layers of cartilage were very closely 
and firmly approximated. 

Rocntgi nogrnjitiic rxominntinn: The facets 
on the right side were destroyed and ap[>ean-d 
to be comiiletely artlmMlesed. On the left 
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E.xpcrimcnt 7. DogC. Duration of 
experiment, IGO d.ays. The spinous 
processes, laminae, and intervertebral 
articulations on the right were fused at 
operation. The arrows indicate two of 
the intervertebral articulations on the 
left which utidcnvent ftision without 
operative destruction. The remnants 
of the articulations on the left showetl 
varying tiegrt'cs of injury. 
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sicie, Avhoro the facets were not destroyerl, f)iere were hreguhr rarefied areas representing 
wliat. i-cinainecl of tlie articulations. One joint appeared to he completely destroyed. 
(See Figure 2.) 

Microscopic cxominolion: Sections were made of two of the joints on the non-oper- 
ated side. One, wliich appeared fused on macro.sco])ic study, sliowed a small remnant of 
articular cart ilage which was jioorly stained and appeared to bo undergoing degeneration. 
The greater part of the tissue consisted of normal appearing traheculatcd bone within 
which were a few strands of cartihige tissue .such as would bo found in an arthrodesed 
joint. The other section from the area where there was gross cartilage present showed 
fairlj’ normal articul.ar cartilage beneath which were normal trabeculae and marrow. 

In tho.se cases in which the facets on one side were destroj^ed there 
was more rigidity of tlu; sjhnc than in the cases in which the facets were not 
destroyed. The articular facets on the non-operative side showed very 
marked sccondaiy clianges. TJicre were no signs of joint spaces and some 
of the joints were practical)}^ fused, only small remnants of cartilage being 
present. One sot of the facets was in sucli close apposition that the two 
articular cartilages could be .separated only by force. 

SUiMMARV 

In the eximriments in which the spinous processes alone were fused, 
there were practically no changes in the articular facets. 

'W’lien, in addition to the fusion of the spinous processes, sections of 
bone were thrown u]) from the laminae and over the articular facets, 
secondaiy changes took place in the facets that had not been destroj^ed. 
In one experiment of 205 days’ duration, sevei'al of the articulations were 
partially arthrodesed. 

If, in conjunction with the fusion of the spinous processes, the articu- 
lar facets were destroyed on one side, marked changes took place in the 
articular facets of the opposite side. After 160 daj’^s veiy slight remnants 
of articular cartilage were found in some of the undestroyed articulations. 
No signs of joint spaces were found, although some joints showed the 
persistence of two articular cartilages. 

There was marked distortion of the plane of the facets with heaping 
up of bone about them on the side which had 2 iot been operated upon, as 
well as on the side upon udiich an operation had been performed. 

The changes described took place in normal spines. One would ex- 
pect greater changes if a diseased condition or abnormal pressure as in 
scoliosis were present. 


CONCLUSIONS 

1. Fusion of the spinous processes alone produces no secondary 
changes in the intervertebral articulations. 

2. Fusion of the spinous processes and laminae with bone tin ow n up 
over the intervertebral articulations causes loss of motion and partia 

destruction of some of the intervertebral joints. . ^ 

3. After fusion of the spinous processes and laminae and destruction 
of the intervertebral articulations on one side, marked changes take place 
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in the articulations on the opposite side, some of the articulations being 
almost completely ankylosed. 

4. It is advisable to destroy the intervertebral articulations in the 
Hibbs spinal-fusion operation in order to obtain the most rapid and effi- 
cient fixation. 
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THE KNJCE-IHJ^XION TES1’ FOR PATHOLOGY 
IN THE LUiAJBOSACRAL AND SACRO-ILIAC JOINTS 


BY I. WILLIAM iVACflLAS, M.D., BALTIMORE, JIAKYLAND 
From the Ortliopocdic Drpnrlmriit. The Joints Jlopldns Medical School 


Pain in the lower part of the hark may lie due to involvement of the 
gjmecological, genito-iirinary, gastro-inte.stinal, retroperitoneal, or skeletal 
tracts. In addition to thi.s, the .somatic manife.slations of the neurotic and 
the wilful jirevarications of the malingerer ma}'’ focirs attention on this 
area. Test.s which help allocate the patholog}’- to the particular system 
involved are therefore valuable. A number of .such tests have already 
been described. The following test is olTercd because it is simple and 
because, bj’’ its remote control, it avoids the confusion that attends direct 
manipulations of structures near the affected area. 

In this test the patient lies rcla.vcd in a prone position on a rigid ex- 
amining table, and the c.xaminer flexes the knee b}’’ raising the foot up 
from tlie table. If the test is jiositive, the patient e.xperiences pain in the 


sacro-iliac or lumbosacral region, and at times along the nerves that run 
in front of these joints. The radiating pain follows the course either of 
the sciatic nerve, along the back of the limb to the calf, or the external 
cutaneous nciu'c of the thigh, on the outer side of the thigh to the knee. 
If the patient has no skeletal pathology in the lower part of the back, he 
will experience no pain, or only a feeling of tension in the front of the thigh. 

The po.ssibiIities for error in technique are few. The only necessary 
precautions are: (1) the table should be flat and non-yielding; (2) the 

patient should lie 



Fig. 1 


The knee-flexion test for loM'-back pathology. 


prone and relaxed, 
with the limbs side 
by side; and (3) the 
leg should be pas- 
sively raised directly 
up to flex at the knee. 
It is occasionally de- 
sirable to rest a hand 
lightly on the back to 
keep the patient from 
buckling at the hips. 
(See Figure 1.) 

The principle 
of this test is simple. 
When the knee joint 
is flexed, the patella 
and the rectus femoris 
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Fig. 2 

Diagram to indicate the force exerted on the ilium when the 
knee is flexed. The patella P is pulled down and, through the 
rectus femoris muscle, exerts a displacing force along the line SP 
on the anterior-inferior iliac spine S. Since the ilium rests on the 
head of the femur and rotates around C, the displacement will 
take place along the arc A. 

muscle which is attached to it are pulled distally. The 
long head of the rectus femoris is attached to the an- 
terior-inferior iliac spine about tw^o inches in front of 
the center of rotation of the innominate bone on the 
femur. Consequently, the flexion of the knee tends to 
rotate the ilium forw^ard and dowmw^ard. (See Figure 
2.) This torsional force manifests itself as a strain on 
the nearest sacro-iliac joint. When this joint is intact, 
the sacrum is carried wdth the ilium, so that strain is 
applied either to the lumbosacral or to the opposite 
sacro-iliac joint. The strain on a diseased joint causes 
pain in the joint itself, but the displacement produced, 
if enough to cause pressure on the adjacent nerve trunks, is often recog- 
nized by pain referred to the skin-sensory areas of the affected nerve. 

In the decade that has elapsed since the author first presented this 
observation the test has been used in many hundreds of cases. There are 
some definite conclusions to be drawn as to its value. A positive te.st 
may be accepted as an indication that disease is present in the lower part 
of the back, and, w'hen the response is felt in a specific joint, it is safe to 
assume that that joint is the affected one. On the other hand, one cannot 
deduce the type of the involvement, — that is, one cannot differentiate 
trauma from arthritic affection. A negative reaction does not rule out 
skeletal pathology. Occasionally one obtains a positive reaction with 
this manoeuver when the Goldthwait or so called Lasegue test is nega- 
tive. Generally speaking, however, the rectus femoris pull is not as fre- 
quently positive as is the hamstring test. The knee-flexion test has one 
particular advantage, of especial value in treating nervous patients, — 
namelj’’, the normal tension discomfort produced by the manoeuver is felt 
only on the front of the thigh, so that it can easily be distinguished from 
the “positive” reaction which is felt on the posterior aspect. Finally, the 
.simplicity of the procedure recommends it as an additional diagnostic 
measure. 



\ 0 \.. Will. Ni>. 3. jri.Y 



FRACTURES OF THE PROXIMAL PHALANGES 
Align.mknt and Immobilization 

J3V S. A. .lAIfSS, M.D., NEW YORK, N. V. 

Fim/i the Ifflspilal for Joint Discancs * 

It is an iindisinitcd fact that fractures involving the proximal pha- 
langes of the hand wufil bo immobilized in flexion. Tliis is due to the con- 
slant deformity jiroscnt, — flexion of the jiroximal fragment and extension 
of the dislal fragment, (See Figures 1 and 4.) 

To align these fragments and to hold them in the eorrected position, 
it has been the custom to bend the phalanx over an anterior pliable metal 
splint and to fix it in that ]3osition. This correction is accomplished and 
maintained b}’- tlie njivard ])rcssnre of the convex portion of the splint 
against the anterior angulation of the fracture and the counter or down- 
ward ])ressnre on the ends of the jiliaianx. When marked flexion is neces- 
saiy, this upward pressure maj’- be strong enough to cause local necrosis 
of the skin and the conversion of a simple fracture into a compound, 
infected one. This happened in one of our cases. 

The author’s attention was focused on this problem when he ivas 
called to sec a patient who had sustained fractures of the proximal 
phalanges of the third, fourth, and fifth fingers (Fig. 1). Three separate 



Fig. 1 

Case 1. Note the typical anterior angulation involving the proximal phalanges of 
the third, fourth, and'fifth fingers. 

* Service of H. C. Frauenthal, M.D. 
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Fig. 2 

Case 1. After reduction. Note 
the alignment of the fractures of the 
fourth and fifth fingers; also the 
moderate dorsal angulation of the 
third finger. This was corrected by 
partially extending the metacarpo- 
phalangeal joint and flexing the 
proximal phalangeal joint and im- 
mobilizing the finger in that posi- 
tion. (See Figure 9-B.) Note the 
angles between the metacarpals and 
the proximal phalanges. In the 
fifth finger, it is 70 degrees; in the 
fourth, 90 degrees. Note also only 
partial flexion at the proximal 
phalangeal joints of the fourth and 
fifth fingers. 

splints on three contiguous 
fingers were impractical ; 
moreover, no splint could 
control the fracture in the 
fifth finger. Every conceiv- 
able method was tried, but 
without success. A simpler 



method was then devised Pjc, 2 

which corrected the angula- 
tion and provided immobilization. Reduction will first be considered. 


CORRECTION OF ANGULATION 


Indirect Method 

It might be appropriate at this point to call attention to 


JOINT DISEASES N.Y 




72S 


f>. A. .TAUSS 



I'lfi. 1 

Ciiso 2. Fracture of the proximal phalanx of 
the fiftli huger. Anterior angulation. 


the fuel, that motion in 
pro.xinial intcrphalangeal j 
is equal in all fingers. 
(ho.se joints, the angle 
greatest fle.xion is about 
tlcgrcos. When this join 
fie.xed to its limit, tcnsior 
(ho articular (postcrioj’) ( 
sule takes place. In the ( 
of a fi'acture of the proxi 
phalan.x, 0113’- attempt to 
tin's joint further will, throi 
the taut articular capsi 
onl}^ move the head of 
phalanx toward the palm 
that is, into flexion. T 
was demonstrated in Case 


in which an operation was performed because of a previous malunii 
Osteotom3- was done and the rotation cloformit3^ was overcome (Fig, 
When the iiroximal phalangeal joint was flexed to its full limit, the dis 
fragment also went into flexion, and the amount of flexion of this fn 
ment was in direct ratio to the amount of tension on the articular (p( 
terior) capsule. .As soon as this joint was relaxed, the distal fragme 

went into a position of exte 



Fig. 5 

Case 2. Reduction by partial fle.xion at the 
metacarpophalangeal joint and full flexion at 
the proximal phalangeal joint. The angle be- 
tween the metacarpal and the phalanx is 135 
degrees. Full flexion at this joint would make 
an angle of 70 degrees. 


sion, and anterior angulati* 
at the fracture site to< 



Fig. 6 

Case 2. Anteroposterior view 
showing excellent alignment. 
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Fig. 7 

Case 3. Osteotomy for malunion. Alignment and immobilization were obtained 
by partial flexion at the metacarpophalangeal joint and full flexion at the proximal 
phalangeal joint. 

place. It was also demonstrated at this time that, if more than slight 
flexion was present in the metacarpophalangeal joint during these ma- 
noeuvers, dorsal angulation took place. This method can control almost 
all fractures of the proximal phalanges. 

Should this procedure prove ineffective, one can then employ direct 
flexion of the distal fragment. 

Direct Method 

Direct flexion is obtained by placing the thumb on the anterior angu- 
lation and, with the other hand, grasping the head of the phalanx and 
flexing it. The proper amount of flexion of this fragment is dependent 
upon the degree of angulation present in the fracture. To prevent any 
slipping, flexion of the entire phalanx is now in order. The expansion of 
the extensor digitorum communis over the phalanx will splint the frag- 
ments, but, as flexion in the metaearpojihalangeal joint a]iproachcs 90 
degrees, tension on the dorsal (posterior) ligament begins to take place. 
This tension will fix the proximal fragment, and further flexion of th<‘ finger 
will only influence tlu' distal fragment and jiroduee a dorsal amrulation. — 
that is, an overeorrection of the original deformity. Since the angle of 
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Fig. 8 

Strapping. Koto fttU flexion at the mclacarpophalarigcal joint and partial flexion 
at the proximal phalangeal joint. 


greatest flexion in the nietacarpoplialangeal joints is not equal in all the 
fingers, the amount of flexion will necessarily A^aiy. It is greatest in the 
fifth finger and gradually dimijiishes, in order, from the fifth to the second 
finger, inclusive. The proximal interphalangeal joint must not be tensed 
when direct flexion is used, as such tension would overcorrect the angulation. 

IMM OBILIZATION 

To secure immobilization, two naiTOW strips of adhesive are suffi- 
cient, — one running from the dorsum of the hand, longitudinally over the 
finger, to the palm; and the other, ti'ansversely across the dorsum of the 
hand and in the palmar direction over the head of the proximal phalanx or 
the shaft of the middle ifiialanx. (See Figures 8 and 9-B.) If there is 
any space between the palm and the finger, a piece of absorbent cotton 
may be introduced between them. 

For a fracture of the middle phalanx, where an anterior angulation 
is present, simple strap 2 fing of the distal phalanx to the proximal phalanx, 
with the iiroximal and distal phalangeal joints in full flexion, will both 
overcome the anterior angulation and immobilize the fragments (Figs. 
9-A, 10-A, and 10-B). In Figure 9-A the strapping on the distal phalanx 
is too close to the base. Instead it should pass over the finger-nail and 
around the dorsum and sides of the proximal jihalanx close to the web. 
The principle involved here is basically the same, — i.e., taking advantage 
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Fig. 9-A 

Strapping for fractures of the middle 
phalanx when anterior angulation is 
present. 


Fig. 9-B 

Partial flexion at the metacarpo- 
phalangeal joint and .lull flexion at the 
proximal phalangeal joint 



Fig. 10-A Fig. 10-B 

Case 4. Oblique fracture of the middle Case 4. Reduction and immobili- 
phalanx with anterior angulation. zation by strapping. See Figure 9-.\. 

of the normal pliysiological restriction of motion at the proximal and 
distal intcrphalangeal joints. 

SUMMARY 

By vitilizing the normal limits of flexion at either the proximal inter- 
phalangeal or the metacarpophalangeal joint, the anterior angulation 
present in fractures of the jiroximal iilialangcs can be overcome. For 
fractures of the middle phalanx moderate flexion at the proxioinl and 
distal intcrphalangeal joints is nece.-.-ary to accomjflish reduction. 
Immobilization is accomiili.shed by simjilc strajijiing. 

The .lUthor i.s indebted to Dr. Txiuis Sach*; end Dr. David .siuanc, who trt-itf^l 
Ca.=es 2 .and 4 .aceording to the .anthorV nicihod. 
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PANAST]?AGALOID ARTHRODESIS 


A 


Study 


or ]0 nd Rksults lv Eigjitv-Five Cases 


BY W. U. IIAMSA, M,D., lOAVA CITY, IOWA 


Irom the Drparlnicnt of Orthopaedic Surgery*, Unirersily of Iowa 


The radical cradicalioii of all joints about the astragalus ivas first 
dosciibf'fl JjOrthioii' and was designed for eQuinovarus deformity, 
jiaralytie or congenital in origin. The technique necessitated the 
temporary removal of the astragalu.s, after which it was replaced. The 
result controlled all deforming factons of the flail foot. This method was 
modified I\y Albec and later by Steindler who stressed the applicability 
of the jirocedure wlien quadriceps weakne.ss or paral3^sis was associated 
with the flail foot. 


In a case of quadriceps paralysis, the ])atient usually reenforces the 
instability of the leg in walking by placing the hand on the involved knee, 
or he relies on a brace which holds the knee in extension. When the foot 
and tibia arc fused in 15 to 20 degrees of cquinus and they function as one 
loA'er, the pressure of superimposed body weight on the forefoot produces 
a backward thrust of the upjier end of the lever, which passively extends 
the knee joint to its range limit, thus producing an extremity upon which 
the individual maj'' ])lacc hus weight temporarily without danger of 
collapse of the knee. Two requisites, however, are necessaiy; the knee 
joint must allow full extension or a few degrees of hyperextension, and 
some mechanism must protect the knee joint against ultimate genu 
rccurvatum. This is normally the function of the hamstring muscles and 
of the capsule of the posterior joint, hence the importance attached to the 
strength of the hamstring muscles in these cases. In the absence of 
hamstring action, the cajisule assumes the burden unless reenforced by 
some stabilizing reconstruction as an anterior bone block or a posterior 
capsuloplasty. 

The technique of panastragaloid arthrodesis is as follows: A tourni- 
quet is applied at the midthigh. Through a Kocher incision on the 
lateral aspect of the ankle, the peroneal tendons and the calcaneofibular 
and astragaloscaphoid ligaments are severed. The tibiotarsal and mid- 
tarsal joints are opened by extreme supination and adduction of the fore- 
foot. This exposes the articular surfaces of the tibia, fibula, astragalus, 
and scaphoid which, in the order named, are denuded of cartilage with a 
narrow chisel. The astragalus is then pulled upward and the subastrag- 
alar and calcaneocuboid joints are exposed and denuded of cartilage in a 
similar manner. During the whole procedure the astragalus remains 
attached by its inferior ligaments. Varus or valgus of the os calcis may 
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be corrected by appropriate wedges removed from the subastragalar 
joint. Forefoot abduction and adduction are corrected by v^edges 
removed from the astragalar head and neck. After the astragalus is 
replaced, the wound is closed and a gutta-percha drain is inserted for 
twenty-four hours. The foot is placed in 15 to 20 degrees of equinus, in 
perfect lateral alignment, and immobilized in a long leg cast for three to 
four months. The patient may then bear weight with no other support 
than an ordinary shoe. 

Of 100 cases of panastragaloid arthrodesis performed for paralytic 
deformities, eighty-five have adequate details available to make possible 
the following summary. These patients may be divided into three 
groups according to their muscular assets at the time of operation. 

Group I: Twenty-four patieiTts presented severe paralysis of the 
entire leg, — ^poor or absent gluteal musculature, poor or absent hamstrings, 
absent quadriceps, poor or absent ankle and foot musculature. The 
results obtained by the operation are tabulated in Table I. 


TABLE I 

Group I — ^Twenty-Four Cases 


Result 

Cases 

No. Per Cent. 

Average 

Age 

(Years) 


Preoperative 

Findings 

Cases 

Postoperative 

Findings 

Cases 



13.3 

3.3 

Calcaneus 2 

Valgus of foot . 2 
Varus of ankle . 2 
Xo deformity. 4 

Clinical fusion in 
good position. . 10 

Fair 

4 1G.6 

12.7 

5 

Varus of foot . . 2 
Varus and ca3'us 

of foot 1 

Metatarsus va- 
rus 1 

Hyperextension 

of knee 1 

Necessity for long 
leg brace .... 3 

Clinical fusion in 
good position. 4 

Poor 

10 41.7 

15. S 

i 

2.G 

Varus of foot . . 4 

Varus of ankle . 1 

Equinus 4 

No deformity. . 1 

t'arus of knee ... 2 

Flexion contrac- 
ture of knee ... 2 

Hyperextension 

of knee 1 

Pain in ankle ... 1 

Valgus of foot 2 

No improvement. 2 
Nece.“ity for long 
leg brace . . 10 


Group II: Twenty-five iiaticnt.s jwesented good ghite.al and liam- 
.«tring musculature, absent quadrieei).< musculature, ami i>o<)r or ab-ent 
ankle and foot musculature. The end re.'ults are shown in Table II. 
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^ good ghiteal, quad 

and harn.sd-ing imisculaturo, with associated paralytic flail foot in the 
niajordy of cases. Table III givc.s the end results. 

Ecsulfs arc cln.^sificd as “good”, “fair”, and “poor”. A goodre- 
su tindicate.s a stable, jiainless foot with no necessity for support to the 
e.\-trcinity. A fair result signifies imjrrovemcnt in gait without symptoms. 
A ])oor result indicates no im])rovement. 


TABLE II 

Grioui’ II — Twen'tv-Five Cases 


Result 

Ciiscs 

iVo. Per Cent. 

Average 

Age 

{Years) 

Average 

Years 

Oiiseivecl 

Pi'copcrativc 

Findings 

Case 

Postoperative 

Findings 

s Cases 

Good 

20 SO 

12.3 

4.3 

Varus of foot . . 5 

Equinus 4 

Valgus of foot. 2 
Valgus of ankle 1 

Cavus 2 

Calcaneus .... 2 

No deformity . 4 

Clinical fusion in 
good position.. 20 

Fair 

1 

2 S 

14 

1.0 

1 

Varus of foot. . 1 
No deformity. 1 

1 

10-degrco fle.xion 
contracture of 

knee 1 

lO-degree equinus 
until knee insta- 
bilit}' 1 

Poor 

3 12 

10. G 

4.3 

Valgus of foot. 1 
Calcaneus .... 1 

No deformity. . 1 

1 

I 

25-degrcc flexion 
contracture of 

knee 1 

Pseudarthrosis of 
ankle ivithpain 1 
’seudarthrosis of 
ankle with cal- 
caneus 1 


Although this type of arthrodesis may be considered too radical for 
Group III, the results were so satisfactory, objectively and subjectively, 
that the procedure may be considered to be ideal for a flail foot in the 
case of an active individual of the laboring class. However, other types 
of stabilization and tendon transplantation might be considered for the 
nine cases in which the long muscles about the ankle functioned partially. 
These patients should be candidates for the usual triple arthrodesis and 
peroneal transplantation. The two fair results and the one poor result 
are accounted for by errors in technique. 
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TABLE III 

Group III — Thirty-Six Cases 


Result 

Cases 

No. Per Cent. 

Average 

Age 

(Years) 

Average 

Years 

Observed 

Preoperative 

Findings 

Cases 

Postoperative 

Findings 

Cases 

Good 

33 91.6 

12 

4.4 

1 

Flail ankle and 

foot 24 

75-pc r-cent. 
gastrocnemius 

strength 3 

Additional 50- 
per-cent. per- 
oneal strength 6 
Severe foot de- 
formity .... 0 

Clinical fusion in 
good position. 33 

Fair 

2 5.6 

8.5 

5 

Varus of foot . . 1 

No deformity. . 1 

25-degree equinus 1 
Pseudarthrosis of 
ankle with pain 1 

Poor 

1 2.8 

15 

2 

Mild valgus of 
foot 0 

Anterior disloca- 
tion of astraga- 
lus with pseud- 
arthrosis and 
pain 0 


COMMENT 

Crainz suggested the age of twelve j’^ears as the earliest age at which 
fusion of this type should be attempted. The youngest patient in this 
series was six years of age and no apparent difficulty was experienced in 
obtaining a fusion. There is, however, a good reason for delaying the 
procedure until the age of twelve years. The relative proportion of the 
cancellous part of the astragalus as compared to the cartilage is greater at 
this time and, therefore, the decrea.se in .rize after removal of the cartilage 
is correspondingly less. Hence, there is le.«s shortening of the leg from 
the operative procedure, whereas fusion at an earlier age would contribute 
directly to the shortening of the involved extremity. Crainz, like 
Lorthioir, temporarily removed the astragalus to facilitate removal of 
cartilage and stated that this was a safe procedure. This step has not 
been followed in this scries as the astragalus has alwaj's remained attached 
by its inferior ligaments, thereljy jiartially jireserving its blood suppl 3 -. 
One case of ajiparcnt necrosis of tlie astragalus followed the temiiorarv 
removal of the bone during this tY-pe of fusion for a traumatic arthritis in 
an adult. 

CONCLUSION 

Considering the entire series, the rcsidts were good in 74.1 per cent 
fair in 9.4 per cent., and ]ioor in 1G.5 jicr cent. Eight fair and fourteen 
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poor results wore oblaiiu'd. Of tliosc, sixteon were due to errors in 
indication, wliile six were due to errors in teclinique. It is evident, 
therefore, that i)roi)er selection and surgical technique will ])roduce a 
stable foot and ankle, which also stalnlizes the knee joint. Muscular 
requisites are good gluteal and hamstring action. Definite contra- 
indications are disalignment of the knee, such as a valgus, h3qrcrextension, 
or flexion contracture. 
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STABILIZATION OF PATHOLOGICAL DISLOCATION OF THE 

HIP IN CHILDREN 

BY J. B. L’epISCOPO, M.D., BROOKLYN, NEW YORK 

Acute suppurative conditions of the hip joint in early childhood are 
quite common. In most of these cases a certain degree of absorption of 
the head and sometimes of the neck occurs, often resulting in a patho- 
logical dislocation of the hip or fibrous ankylosis. To the writer’s knowl- 
edge, no adequate operation has been devised to stabilize such hips when 
dislocation has occurred. In discussing reconstruction operations of the 
hip, Campbell and Speed do not consider this type of pathological dis- 
location at all. 

The author feels that the best way to stabilize these hips is to restore 
in some way the anatomical neck of the femur, so that it with the shaft 
produces an angle of approximately 125 degrees. The following opera- 
tion was devised for that purpose. 

The hip joint is exposed through the usual Smith-Petersen incision. 
The upper end of the femur is split from above downward sagittally. 
The medial portion includes whatever is left of the neck and about one- 
third of the width of the shaft of the femur. Before making the sagittal 
section in the femur, one should be sure that the toes point forward ; other- 
wise the foot may be everted or inverted when the medial prong of the 
fork is placed in the acetabulum. The length of the bone incision de- 
pends on how long a neck is needed in each individual case. Then a 
greenstick fracture of the medial portion of the sectioned femur is pro- 
duced, and the broken fragment is bent mediall}' so that the upper end 
fits into the acetabulum. The amount of bending should be sufficient to 
produce an angle of about 125 degrees between the fragment and the 
shaft, thus restoring the normal neck on top of the shaft. Then the l)cnt 
fragment is maintained in po.sition by driving in a wedge of bone at the 
apex of the cleft between the two prongs of the upper end of the femur.' 
This wedge of bone is taken from the cre.st of the ilium and is large cnougli 
to maintain the broken inner fragment at the desired angle witli the sliaft. 
of the femur. It should be large enough to l)c jammed and lield in jjosi- 
tion without the use of any sutures. As the upper end of the bone is 
placed into the acctabuhim, it is best to abdvict the limb, as this facili- 
tates the procedure. When the angle is being produced between tlie 
broken fragment and the shaft, the extremity is adducted until the |)roi)er 
angle is obtained. It should be borne in mind that adduction tciuL to 
sejiarate the two jtrongs of the fork produced, — that is, to produce a 
coxa vara; whereas abduction tends to bring the twfi jtrongs togethr'r, — 
to jiroduce a coxa valga. The limb is held in the desired pf»sitioii of ad- 
duction to maintain the proper relationshiji while the wound i-; being 
closed, and a plaster-<if-Paris spica is applied down to tin* toe-. Whi'u 
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Fig. 1-A Fig. 1-B 

Diagraininalic drawing of hip. 

Fig. I-.A: Before operation. 

]Mg. 1-B; After operation. 

the operation is comjileted, there is a triangular space left between the 
prongs of the fork. This triangular space eventually fills in with bone, so 
that the upper end of the femur is CA’^entually a triangular mass of bone, 
with the iipjDer inner point of the triangle lying within the acetabular 
cavity. This remains within the acetabulum, thereby preventing any 
upward displacement of the shaft. In the last case operated upon, the 
technique was modified by inserting a piece of fascia between the prongs 
of the fork. This resulted in the production of a true neck, which fitted 
in the acetabulum, instead of a triangular mass of bone at the upper end 
of the femur (Fig. 7). 

The author believes that the point stressed by Whitman — the 
maintenance of the normal distance between the origin and insertion of 
the abductor muscles — is only an academic consideration, as the muscles, 
particularly in childhood, adapt themselves to the shortened distance 
resulting from the upward displacement of the femur, except in those very 
rare cases in which the upper end of the femur has slipped high on the 
ilium close to the origin of the gluteus medius muscle. 

The operation described differs from Albee’s bone-muscle-lever oper- 
ation in that the greenstick fracture of the upper end of the femur is pro- 
duced on the medial aspect of the femur rather than on the lateral aspect. 

Before operating on such cases, we should, of course, try to bring the 
upper end of the femur to a position as nearly opposite the acetabular 
cavity as possible, using skin traction or even skeletal traction if neces- 
sary. It is also well before operating to have a roentgenogram taken of 
the hip with and without traction. If the hip comes down sufficiently 
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witli siinj)lo iiiiiniiMl (nu'lion, fiirtlioi' is done, bul, if it docs not 

come down, tlu'n traction is applied to bring it down. 

Dislocations of the tyja; under consideration alwa3^s follow an in- 
fection. d’herefore, before w(‘ atteni))t to do anj' reconstructive work, 
we must be sure that tlu're is no active disease i)resent. However, the 
o])eration should be done as soon as j)o.‘''sible after we arc certain that 
there is no dang('r of lighting up aiw latent infection. The author waits 
until there is no clinical or roentgenographic evidence of activit}'’ before 
trerfonning the fork ojicration. In one case the writer operated onl}'" 
nine months after th(> i)ati('nt had recovered from acute .suppurative 
arthritis. This seems ratlu'r earlj’-, but there were ab.solutclj’’ no sigias of 
acute inflammation when the hip joint was oj)ened. 

'riie author belie\’es that this operation .sliould be kept in mind during 
the treatment of acute sup])urative lesions of the hip in cases in which the 
head of the fcjnur is absorbed. The jjatioit .‘should not be allowed to 
bear weight on the affected limb, in order to prevent the upper end of the 
femur from slipi)ing upward. Walking, as soon as indicated, ma}’^ be 


Fig. 4 


Fig. 5 




Fig. 4: Case 3. Before operation. rrrPPntjHrk- fracture of the 

Fig. 5 : Case 3. Immediately after operation, shm\ mg ..-edge of bone 

tion is maintained. 
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permit ( 0(1 wit h a Thomas oxtonsioii brace on tlic affected side and a raised 
slice on the good foot. If this jirocedure is followed, considerable short- 
ening may be ])revent(!d and the later reconstructive operation will be 
loss difficult technically. 

The ojicration was first done for an ununited fracture of the neck of 
the femur in an elderly jiatient. The final result in that case was com- 
]ffetc absorjition of the medial jirong of the fork, so that ultimately the 
pati('nl was left with a flail hip and the operation was, therefore, a total 
failure. Why the fork absorbed the writer does not know, because it was 
comiioscd essentially of jiart of the upper shaft of the femur. Fractures 
in this region usuallj' unite rather readiIJ^ Because of this failure, and 
fearing a similar result, the writer lias not attempted the fork operation 
again in treating this condition. The sub.sequent cases have all been 
pathological dislocations following acute suppurations of the hip, and 
absorption has not taken jilace in an}’’ of them. The operation is now’ 
restricted to this tyjie of case, — jiathological dislocation foJloiving acute 
suppuration of the hip in children. 
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EPIPHYSIOLYSIS OP THE UPPER FEMUR 

A Report of Thirty-Eight Cases 

BY WALTER SCOTT, M.D., SIOUX CITY, IOWA 

From the Orthopaedic Department *, State University of Iowa, Iowa City 

Epiphysiolysis of the upper femur is by no means a rare condition. 
At the time of puberty it seems to be the most common cause of hip-joint 
trouble and, compared with other hip diseases of youth, it holds fourth 
place in frequency according to the files of our Clinic : 


Tuberculosis of the hip 269 cases 

Suppurative conditions (osteomyelitis) 71 cases 

Perthes’ disease 100 cases 

Epiphysiolysis 38 cases 


Males are more frequently affected than females; in our material we have 
found the ratio to be twenty-seven to eleven. The average age incidence 
was twelve and two-tenths years for girls and thirteen and seven-tenths 
years for boys, which corresponds to the earlier puberty in the female. 

Our material showed that constitutional symptoms (indicating 
anomalies or disorders in the endocrine system) were present in about one- 
half of the cases. Two constitutional or anatomical types were out- 
standing : the tall, slender type (six cases), and the rather short, obese type 
with the characteristic signs of Frohlich’s syndrome (ten cases, seven 
boys and three girls). In three cases there were signs of healed rickets 
(funnel chest). In seven cases there was a history of familial obesity. 

One case is of special interest. The fatlier of a tall boy with epiphy- 
siolysis had similar but less marked symptoms during his adolescence and 
was treated with bed rest and physiotherapy. Recent roentgenograms 
of the father show a coxa vara, which is verj’- likely the end result of an in- 
complete epiphysiolysis. 

These facts point to a constitutional rather than to a traumatic cause. 
In only seven of our cases was the onset sudden ; in the others, onset was 
insidious and the patients complained of intermittent pain in the hip. It 
is difficult to say just what pathological process is responsible for the les- 
sened resistance at the epiphysiodiaphyseal junction, for actual pathologi- 
cal reports are few and inconclusive. We have seen in some of the 
roentgenograms irregularities of the juxta-epijihyseal zone suggestive of 
disturbed cnchondral ossification. In one ease (bilateral) we were able to 
demonstrate cystlike changes in the juxta-epiiihyseal area, although the 
patient was clinically symptom-free at that tinu*. (See Figun' 1.) How- 
ever, cpijihysiolysis took jilace four months later. 

* Service of .Vrthur Steiiullcr, M.D. 
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Fig. 1 


T. H., female, aged ten. Slight displacement of the right femoral head down- 
ward and backward. The left side shows some irregularity in the juxta-epiphyseal 
portion in the femoral neck. Epiphysiolysis occurred on the left side four months 
after this roentgenogram, was taken. 

Enchondral ossification is largely dependent upon the function of the 
sex glands and hypophysis, for many cases point to a disordered function 
of these glands. But, if there be a central cause for this abnormal ossifica- 
tion, one should expect to find the same basic pathology in all of the 
epiphyseal plates. However, it is only the upper epiphyseal discs of the 
femora that become affected clinically. 

The onset of the disease and the relatively high percentage in Ijoj’-s 
show that epiphysiolysis has probably nothing in common with Perthes’ 
disease, although this also develops on a strongly constitutional basis. 



Fig. 2 


It. ,T., mnlc, aged fourteen. Downward 
and backward rotation of the proximal 
fnigment. The distal fragment is dis- 
located upward and is almost touching the 
outer edge of the acetabulum. Tliere is 
marked outward rotation. 



Fig. 3 


II. .T. One year Later tlian Fig. 2. Tlie 
lateral pole appears compre.ssed and them 
is slight latenil subluxalion of the head. 
The bony stnicturc of the epiph\>is is ir- 
regular and osteosclerotic change.- are pn>- 
nounced. Note the two subchondnd 
cystlike foci of ostisiporosis. 
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Porllu’s’ clisoaso occurs n(. t he 
is l)y fur greuter in hoys. 


ug(!s of from five to seven und the incidence 


The (ypicui roenlgenogrum, showing tlic downward and backward 
rotation of tlu' i)ro.\imal fragment, is well known. (See Figuj-o 2.) As 
aheady ]K)int('d out, tihe earlier stages with incomjjlcte displacement may 
show irregularities in the .iuxta-epijdiy.seal portion of the femoral neck 
(Figs. 1 and d). 


In a tyincal case of elnphysiol3^sis one may assume that the perios- 
teum of the neck remains practically intact, and that the vascular supply 
of th(' \ii^per fragment is not disturbed. xVseptic necrosis of the upper 
fragment is an unusual feature and, as far as we know, has not yet been 
described in this grouj) of non-traumatic epi})h3^siol3^ses. (See Figures 5, 
G and 7.) (’arcfid examination of the roentgenograms of our cases, hoAv- 
ever, shows that in five of them aseptic necrosis was jn-esent, as eAudenced 
bj’ a dense shadoAV in the upiJcr fragment. 

Fo11oaa’-uii roentgcnograjjhic examinations shoAved the gradual re- 
sorption of the necrotic jn-oximal fragment. The upper portion of the 
femoral head, just bcloAv that part of the joint surface AA'hich after the dis- 
placement of the cpiphj^sis has to bear the body Aveight, is the last part to 
become reorganized. This is a point Avhich, in a later stage of the disease 
(especiallj'- if onlj'’ one roentgenogram is available), makes it difficult to 
decide Avhether this dark shadoAV is a relic of aseptic necrosis or AAdrether it 
is a reactive sclerosis, due to static stress of AA^eiglit-bearing. Sei-ial roent- 
genograms helped to exclude these diagnostic difficulties. 

It is interesting that, even though aseptic necrosis of the proximal 
fragment occurs, reorganization leads to a complete restitution in a rela- 
tively short time and Avithout marked alteration in shape. Only in one 
case did perfect restitution of the head fail to take place. In this case the 



a B male aged tAvelve. The changes on the left side indicate an older pmeess. 
Them is SkS evidence of irregularities in the juxta-epiphyseal 
necks The heads shoAV little or no reaction, Av'bile the distal *1^ 

that on the left side, shoAV' external rotation and anteversion together n ith so P 

ward displacement. 
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apex of the head remained separated 
from the remaining organized tissue 
by an irregular porotic zone of de- 
marcation. The bone structure of 
the non-reorganized apex was very 
dense and the picture was similar 
to that of osteochondritis dissecans. 
These few cases of epiphysiolysis, 
followed by necrosis of the femoral 
head, are likely to lead to subse- 
quent disturbing changes. This has 
recently become more widely known, 
especially in traumatic fractures of 
the femoral neck in youth. 

The type of treatment is usually 
dependent upon the stage of the dis- 
ease. Closed measures, especially 
Whitman’s manipulation as modi- 
fied by Leadbetter, are likely to be 
successful in an early stage. In lat 



Fig. 5 


D. B., male, aged fifteen. Flattening 
of the femoral head and marked porosis of 
its lateral pole. Note the wedge-shaped 
porotic area at the apex of the head con- 
taining a sclerotic fragment and sur- 
rounded by osteosclerotic tissue. The 
epiphyseal plate is indistinct. 

stages, when the displaced head is 


already in fibrous union with the femoral neck, forced manipulation can 


lead only rarely to a satisfactory result. This was true in our series. 
Our impression is that the position of the femoral head in this situation 
remains essentially the same and that the tearing of fibrous adhesions 


(which is followed by newly formed scar tissue) causes an increase in the 



Fig. G 

A. n., male, aged eleven. The medial 
lower jxile and lateral upi>cr pole are e.\- 
tremely porotic. The centnd portion 
show,-; a more or less wedge-sliaiwd ama of 
aseptic necrosis which leas not yet under- 
gone reorganiration. 



Fig. 7 


W. II.. neale. aged fifteen. The (Lark 
.area of aseptic necro-is i- uniic.-geing 
nipid ix-organiration from the central 
frortion and from the Intend jvili . Tie- 
joint sjvice is narrowed. 
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artliritic sjoiiiitonis. 'riicroforc, wo bolicvc tliat in the later stages of 
cpi])h5^siolysis o]K'n methods arc indicated. 

Open reduction was performed in tlirce of our cases. In one of these 
an ivoiy ])eg was used to keej) the fi-agments in the corrected position. 
Results wei’o good in two cases (in the first, no arthritis, good motion, no 
pain; in the second, no pain, slight limp, flexion to 20 degrees) and in one 
case poor (ankylosis of the hip; 50 percent, disability for all kinds of labor). 

An arthrojilasty of the hip was performed in one case, but bony union 
followed in good position allowing good s 3 '’mptomlcss locomotion. 

The sim]ilest jiroca'dure in older cases is osteotoni}'' to correct deform- 
it 3 ’^ and t o impro\'e weight-bearing. The sul)trochantcric type was done in 
two instanees. 

Iin*etei'atc eases Avere given ])h3'siothcra]y and immobilization in 
plaster casts, until all arthritic s3nnptoms were alleviated. 
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THE THERAPEUTIC ACTIVE PRINCIPLE OF MAGGOTS 
With a Description of Its Clinical Application in 567 Cases 

BY S. K. LIVINGSTON, M.D., F.A.C.S., HINES, ILLINOIS 

Considerable reference has been made in the literature during the 
past few years to growth-stimulating substances 3. 5, 6, 7_ The intro- 

duction of maggot therapy in the treatment of chronic osteomyelitis, with 
its attendant therapeutic-principle theory, has revived the search for such 
a substance. 

Before the World War, chronic osteomyelitis was variously treated. 
The problem of stimulating granulation tissue to fill the resulting bone 
and soft-tissue cavities gave rise to the development of various pastes and 
semisolid substances. Following the War, standardized methods of 
treatment were evolved, — namely, the Carrel-Dakin method, the Orr 
technique, and Baer’s maggot therapy. These procedures, with their 
several modifications, are now in general use. 

If we pause for a moment to consider the factors underljdng chronic 
osteomyelitis, we have, in the first place, disseminated foci of infection 
and devitalized particles of lione and medullary tissue, enclosed in rigid- 
walled cavities throughout the bone. To eliminate these foci, surgeiy is 
necessary. 

After elimination of foci by operative interference, one is confronted 
by a large cavity which must be filled by granulation tissue. Therefore, 
the second factor underlying the affection is the difficulty encountered in 
obtaining satisfactory healing of this cavity by granulation. The magni- 
tude of this difficulty is appreciated when we realize that bone defects, un- 
less stimulated, heal so slowly that the early formed granulations undergo 
the changes incident to scar-tissue formation before the bone cavit}’’ be- 
comes entirely filled. It is, therefore, evident that, as cicatrization occur.'J 
in the periphery, there is a consequent depletion in blood supplj’- which 
prevents further bone growth and complete healing. One is, therefore, 
confronted with well-formed scar tissue at the peripherj' and a cessation 
of healing in the center. 

In view of these considerations, it is evident that the ideal method of 
treatment for chronic osteomyelitis should have as its basis the following 
requisites: 

1. Thorough surgical removal of diseased parts. 

2. Some efficient method of sterilization of the surgically formed 
wound. 

3. Some method of removal of the wound discharges and slouEhcd 
tissue that occur subsequent to ojieration. 

4. Some agent that will produce uniform and rapid growth from the 
bottom, to cause complete filling of the cavity before circulatory chance', 
incident to scar formation, occur. 

voi.. jc\-m. Ko. 3. JVI.Y i?;f! VGl 
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itli ilu'se ('rilerin in mind, it is now opportiino to examine the effects 
of tlic vnrions methods of treatment mentioned. The Carrel-Dakin, the 
OiT, and the maggot tlierapies are ail ha.sed upon a thorough sauccrization 
of t])o affected jiart,--(hat is, a surgical procedure to remove all devital- 
ized bone, overhanging ledges, and grossly infected soft tissues. Beyond 
that, tlie underlying jirincijiles are different. 

At the time of the introduction of the Carrel-Dakin method, it was 
thought that tlu' efficacy of the treatment was duo to chemical steriliza- 
tion of the wouiul. 1 his was subsecjucntb’’ di.sjirovcd, for inert solutions 
such as jilo'.siological .saline, u.sed with the .same mhmtc technique, pro- 
duced the same results. It became evident, therefore, that the value of 
the treatment lay in the phy.sical removal and po.ssiblj’^ the chemical solu- 
tion of the wound discharges. This method, however, meets only two of 
the four criteria jiropo.sed for the ideal method of approach to the treat- 
ment of chronic osteomyelitis, — namely, the thorough .surgical removal of 


all diseased parts and the mechanical and chemical removal of wound 
slough and discharges. 

The Orr technique is ba.scd upon a thorough .surgical removal of all 
diseased jjarts. The vaselin pack acts as an efficient method of drainage. 
In addition, the lJh3^sical resistance offered b}' the pack and the physiologi- 
cal rest incidental to immobilization in plaster-of-Paris aid wound healing 
which must bo spontaneous, for there is no active agent to stimulate 
growth. The infrequent drc.s.sings jirevent reinfection, but no efficiently 
active measure is introduced to .sterilize the wound or to stimulate repair. 
Subsequent to the introduction of the method, it was realized that, in ac- 
cordance with the experiments and theories of D'Herelle and Besredka, 
spontaneous sterilization occurs through the formation of bacteriophages. 
More recentl}'', Albee has added to this method by attempting to sterilize 
the wound bj'- the administration of a stock or an autogenous bacterio- 
phage. This method, therefore, meets all of the criteria save the last — 
stimulation of growth — for which no provision is made. 

hlaggot therapy meets all of the criteria. First, there is a thorough 
surgical removal of the diseased area; second, the wound is actively ster- 
ilized by the maggots which physically remove micro-organisms by inges- 
tion; third, the proteolytic activity of the maggot enzymes breaks down 
the wound dischai’ges and sloughs into end products, which are then con- 
sumed by the maggots; and fourth, the therapeutic active principle of 
maggots stimulates rapid growth. I'he isolation, development, standard- 
ization, and clinical use of this active principle has resulted in the produc- 
tion of a needed clinical gi'owth-stimulating substance, which has been 
used by the author in 567 cases of chronic osteomyelitis, chronic leg ulcers, 
compound fractures, and other similar suppurative lesions. 

It was formerly supposed that maggots were effective because o 
their mechanical action, rapid movement, and the ingestion and digestion 
of bacteria and necrotic material, which render such matter inert; stimu 
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lation of a rapid outpouring of blood serum, which is healing; and the 
rapid increase of the pH of the wound. Under close observation, it has 
been noted that, in the early stages of treatment (after the first to third 
applications), the maggots live until replaced. As the treatment con- 
tinues, the maggots live for a decreasing period, and, after the fifth appli- 
cation, the maggots live only a few hours. Death occurs because the pH 
of the wound has increased and because some substance has been produced 
through the contact of the live maggots with the tissues which so increases 
in virulence that, with time, it kills the maggots by its potency. For want 
of a better name, we have called this substance a therapeutic active 
principle. 

All through this work our attention has been continually focused on 
the fact that it was not mere mechanical action of the maggots that was 
primarily responsible for the beneficient results obtained b}’^ their use. 
Animal experiments showed that this additional agent which was devel- 
oped through the contact of the maggots with the living tissues was, in 
itself, a curative agent. That an additional agent was responsible for 
effecting a cure seemed clearly demonstrated by the use of filtered e.\- 
tracts from the bodies of crushed larvae. These observations pointed to 
the presence of some substance which, in itself, was sufficiently powerful 
to overcome infections and to permit a normal pH balance to be estab- 
lished. Our opinion was further warranted from the fact that filtered, 
uncontaminated products derived from the bodies of larvae in culture, 
when brought into contact with pyogenic organisms in petri dishes, at- 
tenuated the cultures. 

The factors which determine the efficacy and success of any post- 
operative treatment consist of : 

1. The removal of all sources from which continuing or repeated 
reinfection can take place, 

2. Rigid attention to postoperative detail. 

3. Intimate contact between the infected surface and the medium 
used. 

In cases of osteomyelitis, complete removal of all sources from which 
continuing or repeated reinfection can take jdacc is possiljlc in onl 3 ' a vcr\' 
small percentage of cases in which a .'^hallow localization of the process has 
occurred. Onlj" in these cases which result in a shallow, wide wound after 
operation, into which antiseptic .solution can be adcquatch' instilled, can 
the Carrcl-Dakin or bipp treatment be .successful. 

Because of the lack of recognizable charactcristies, it is frequenth" im- 
l)ossible to remove comjiletch’ the diseased tissue, to guard against the 
formation of subsequent sequestra, to remove entirel.v all infected 
thrombi, or to jirevent or to control blood infections — all of which .are 
potent and potential causes for the continued reinfection of the wound. 
To overcome these difficulties Orr recommends a va<elin pack .and Ba<‘r 
recommended maggots. 
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OKU MKTIIOD OF THKATMENT 

In .1 liuf^o iHinilu'r of cnsos, after ilic rcQuisile tlioroiigli o.stcofconiy, 
the avouikI was ])aeke(l wide open witli vaselin gauze, according to the 
nielliod of Orr, aiul allowed lo granulate under the pack until the surface 
was very h('allhy looking to the naked eye. This was followed in some 
cases by a strapping together of the lips of the wound with adhesive which 
was left undisturbed for from seven to ten da3^s. At the end of that time 
it was found that complete' healiiig had taken place in some cases. Smears 
taken from these wounds at the time of the strapping showed that organ- 
isms were present ; in many of t he wounds, the number of organisms ex- 
ceeded that accei)ted as the orthodox minimum for the secondary closure. 
In manj' of these cases, treated bj’’ Orr’s method, healing takes place at 
either ])ole of the wound with the persistence of a small sinus near the 
center. On the other hand, the retention of even a few bacteria, as deter- 
mined bj'’ smears, accounts for the persistence of the sinus, or for a recur- 
rence in a certain number of these cases. For the bacteria, few though 
thej'’ ma}’’ be, when enc3^stcd in the tissues of the wound, are liable under 
the proper stimulus to assume a renewed activit3’- and to cause a subse- 
quent siq^puration and reopening of the rvound or a failure of closure of 
the sinus. In children the Orr method of treatment was successful in a 
higher percentage of cases than in adults. 

Under these conditions, it beliooves one to take cognizance of the 
sources of failure which are inherent because of the nature of the disease 
process in a ti.ssue as peculiar as bone. 


MAGGOT THERAPV 

In a previous part of this discussion it was indicated that, because of 
lack of recognizable characteristics, it is frequently impossible to remove 
completely the diseased bone at the time of operation, to guard against 
the subsequent formation of sequestra or necrosis, or to remove com- 
pletely all infected thrombi, — all of which play important roles in the 
continued reinfection of the wound. By the employment of maggot 
therapy — which consists in ( 1 ) living maggots, ( 2 ) maggot active prin- 
ciple, and ( 3 ) a combination of these accompanied by autogenous vaccine 
given postoperatively — the operative procedure is continued, that is, 
the work of the surgeon is supplemented. The small microscopic areas of 
infection which it is impossible to see at the time of operation are subse- 
quently and continuously removed, thereby decreasing the potential 
causes of a continued or subsequent reinfection of the wound. Maggots 
are living antiseptics and they are especially useful in the large percentage 
of cases in which a molecular necrosis takes place. 

Maggot Active Principle 

Maggot active principle, derived from maggots of the Lucilia 
sericata, is a growth-stimulating substance. It is not simplya combma- 
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tion of picric acid and calcium carbonate to form calcium picrate, as de- 
scribed by Stewart, nor allantoin, as described by Robinson. This has 
been proved by clinical trial, and can be understood better when we realize 
that maggots are fly embryos and, therefore, of necessity are rich in com- 
plex organic substances which, because of their embiyonic nature, are 
growth stimulating. Maggot extract can be considered best as a complex 
radical composed of organic embryonic substances, calcium carbonate, 
allantoin, and the sulphydryl radical. A review of the literature on any 
one of these substances will reveal growth-stimulating pi’operties; there- 
fore it is understood how these substances, when introduced in combina- 
tion into a wound, would bring about growth stimulation. 

Vaccine Therapy 

In association with maggot therapy, because of the large percentage of 
cases which are hematogenous, a course of vaccine therapy is administered. 
This consists of polyvalent vaccine of pyogenic organisms suspended in 
the maggot active principle as a vehicle. The vaccine is administered 
every fourth day intramuscularly in doses varying from one-tenth of a 
cubic centimeter to one cubic centimeter, unless untoward effects are 
observed. 

End Results 

Of the 567 patients treated by maggot therapy, 88 per cent, were im- 
proved and were discharged from the hospital without discharging sinuses. 
The cavities were completely filled with pink, healthj’’ granulation tissue. 
This degree of success was 38 per cent, higher than in control cases 
treated by other methods. The period of healing and convalescence was 
also shorter when the maggot method of treatment was used. 

No method of treatment, however, has seemed to give anj' assurance 
that a recurrence of the bone lesion Avill not subsequently take place. The 
healing of any bone wound is beset by many opportunities for the reten- 
tion of dormant foci of infection or small septic sequestra, or by other 
factors which are always capable, under the jiroiior stimulus and environ- 
ment, of causing secondary inflammatorj’ reaction in tlie neigliborliood of 
the original wound. However, the maggot method of thcrajiy offers the 
least possibility or opportunity for the conditions which cause a recurrence 
to take place subsequently. 

CONCLUSION 

In the treatment of chronic osteomyelitis, compound fractures, 
chronic leg ulcers, and similar iiyogenic infcctioas, maggot thcraiiy — 
consisting of living maggots, maggot extract, or the combination of the.-^c — 
has proved 38 per cent, more effective than other forms of treatment. 
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FRACTURES OF THE SUPRACONDYLAR 
PROCESS OF THE HUMERUS 

BY CLAEMONT PAUL DOANE, M.D., FRESNO, CALIFORNIA 
From the General Hospital of Fresno County* 

Of considerable interest from the anthropological viewpoint have 
been the incidence and racial distribution of the supracondylar variation 
in human beings. For a number of years Terry and his associates 
have been studying the occurrence of the supracondylar process in various 
races and social strata. 

The supracondylar process is a bony projection, of variable size, 
which is found about two inches above the medial epicondyle of the 
humerus. It springs from the medial surface of the shaft, near the an- 
terior margin, and is directed downward, forward, and medially toward 
the medial epicondyle. It is joined to the medial epicondjde by a band 
of fibrous tissue. 

Through the ring formed by the fibrous band which joins the supra- 
condylar process with the medial epicondyle pass the brachial artery 
and median nerve. In some cases only the nerve is found within it. 
This ring corresponds to the supracondylar foramen of lower animals. 
Terry * states that this process gives rise to the pronator teres, and oc- 
casionally affords insertion to a persistent lower part of the coraco- 
brachialis. 

The incidence of the supracondylar process of the humerus is very 
low. The percentage of incidence, as given by different authors, varies. 
Terry ® has given the incidence in the white race as 1 per cent., while 
other authors give from 0.6 per cent, to 2.7 per cent. 

The purpose of this paper is to call attention to this vestigial struc- 
ture from a clinical standpoint. Because it is rare, many clinicians are 
not aware of its occasional presence, and, when it is encountered, it is not 
recognized. It is frequentlj' regarded as a pathological condition of the 
bone rather than as a normal anatomical variation. 

When the process is long, it may easily be fractured and give rise to a 
groat deal of pain. The jialpation of a tender, boin* projection on the 
medial aspect of the humerus, just above the elbow, should stronaly 
suggest the jirescncc of a fractured supracondylar process rather than an 
avulsion of a portion of the .shaft. The paljiation of such a structure 
some time after the history of injury should not suggest an old fractiire 
of the humerus with exuberant callus formation, nor should it bo termed 
an “exostosis". 

In order to ascertain whether or not this jirocess is present, the e.x- 
ainination shotdd he conducted as follows. The patient should be seated 
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facing the oNnininor witli arms bared. the fingers of one hand, the 

examiner paljiales (he lower half of (ho shaft of the luimerus; with the 
odier liand, he l\oIds (lie ]ia(ien(’s wris( and moves the forearm passively 
to secure optimum relaxation of (he muscles of the arm. The anterior 
aspect of the lower fourth of the humerus and the medial epicondylar 
ridge should be explored during each examination.'’ 

Roentgenologists rarelj' demonstrate the presence of the process 
in routine views of the humerus, because wlicn ordinaiy plates are taken 
the process is usually not in profile. When the process is suspected, a 
slightly oblique view puts it into sharp profile. Often a second view is 
necessary to verify the findings in the first.” 

If there has been an injury to the proce.ss, and it is causing marked 
pain, the treatment is removal. Tliis is accomplished verj'’ simpl}’’ by 
making a .short incision directly over the process and b}’’ exposing it down 
to the shaft of the humerus, where it may be either cut or broken off 
and the base smoothed. Care must bo taken not to injure the brachial 
arteiy or the median nerve, which lie close to the base of the process. 
These structures arc easilj’’ retracted and protected. 

The following cases arc reported in the hope that they may help 
others to identity fractures of this process. 


Case 1. Tlie first case seen by tlie author was that of a Mexican female, thiity- 
eight years of age. .Slie was a transient and iiad suffered a compound fracture of the 

nose and a fractured left clavicle in an 



Case 1. Roentgenogram showing 
healed fracture of the supracondylar 
process, with rotation. 


automobile accident. In m.aking his ex- 
amination, the admitting physician noted 
the recent injuries. In addition, he pal- 
pated a bony mass on the inner aspect of 
the left humerus, just above the elbow. 
Tlie patient stated that she had been in- 
jured there a few years previously, but had 
had no pain in that region since that time. 
Roentgenograms showed an elevation on 
the inner aspect of the humerus, about two 
inches above the elbow. A tentative diag- 
nosis of healed fracture of tlie distal third 
of the left humerus was made. The pa- 
tient was seen on the ward and exannnation 
revealed a supracondylar process. Further 
roentgenograms brought into profile a long 
supracondylarprocess (Fig. 1). Theprocess 
showed definite rotation, which would in- 
dicate that the previous injury described by 
the patient was undoubtedly a 
this process. Other uiembers of ^ P ' 
tient’s family were unavailable or examina 
tion to determine the factor of heredity. ^ 

That this variation was found in 
a Mexican, who is a hybrid Indian- 

white, isof interest, forthestructure ^ 

exceedingly rare in the colored races. 
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Case 2. The second case seen by the 
author was that of a fifteen-j'ear-old white 
male. He was a high-school athlete and 
had been having considerable pain whenever 
the inner aspect of the left humerus was 
struck. Friction against the body was pain- 
ful. Five years prior to admission, he had 
been struck on the left arm, and had had 
considerable pain at the time. It was then 
that a bony projection on the inner aspect of 
the left humerus was first noticed. Re- 
cently, the protrusion had again become 
extremely painful. His family ph 3 'sician 
sent him to the writer with the diagnosis of 
“bony exostosis ” of the left humerus. The 
presence of a supracondylar process was 
easily determined by palpation, for the 
process was unusually long. Because pal- 
pation was very painful, the diagnosis of 
fracture was made. Roentgenograms showed 
in profile a long supracondylar process, with 
a definite fracture line visible just beyond 
the midpoint. Callus formation could be 
clearly seen (Fig. 2) . At operation, a ribbon- 
like supracondylar process, two and seven- 
tenths centimeters long, was removed. At 
the junction of the outer and middle thirds 
was an imperfectly healed fracture, with ex- 
cess callus formation. Other members of 
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Fig. 2 

Case 2. Roentgenogram showing a long 
supracondylar process with a definite frac- 
ture line visible just bej'ond the midpoint. 
Note callus formation. 


this patient’s familj’ were examined, but no trace of the process could be found in them. 


SUMMARY 

The incidence of the supracondylar variation in the tvliite race is 
about 1 per cent. 

Clinicians are apt not to be aware of its occasional presence, and 
hence fail to diagnose injuries to the process. 

Treatment for painful fractures is removal of the process. 
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A J nuKi;-PoiN'T-Pt{Kssuiuo Brack for the Corrective Treatment of 
Amrulatorv Cases of Scoliosis 

HV JOSEI’ir S. IJARR, M.I)., AND KARL BUSCTIENFELDT, BOSTON, 

MASSACHUSETTS 


From the Fcoliomu Clinic of the ^^assochuHclls General Hospital 


There is in any orthopaedic clinic a certain group of patients with 
scoliosis M'iiose spines are so flexible that at least partial correction of the 
curves can lie obtained by manual pressure on tlie ribs and pehns. Ap- 
paratus is desirable which can maintain that correction and also allow 
tlic patient to be ambulatoiy. Maiy devices liave been used. Schanz 
has descrilied a great ^'ariety of braces and corsets. The Brewster turn- 
buckle jacket, the buttern3’’ brace, the Chambers brace, and some form of 
the Abbott jacket are the chief tjqies of apparatus used today which make 
some effort at correction of deformity. 

If .such an ajiparatus is to be generall}’- useful, it should conform to 



Fig. 1 

Showing the brace outlined on the torso as 
viewed from the back. This brace was 
designed for the patient shown in Figs. 4, 
5, and 6. 


tlie following requirements: It 
should be comfortable. It should 
not unduly restrict the respira- 
tory excursion of the ribs or limit 
hip motion. It should be con- 
structed so that it may be easily 
put on and adjusted either by 
the patient or by the attendant. 
It should not require too fre- 
quent repairs or complete change 
because of the growth of the 
patient. 

If such an apparatus is to be 
efficient in the correction of the 
scoliosis, it should fit snugly over 
the pelvis and iliac crests, these 
structures being used as the 
foundation from which the brace 
derives its lift. This is most 
important. No brace can effi- 
ciently correct scoliosis if it is not 
prevented from slipping by its 
firm grasp on the pelvis. In ad- 
dition, the corrective force ap- 
plied to the ribs should be easily 
adjustable and should be ap- 
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plied in two directions. 

The brace shown 
in Figures 1, 2, and 3 
seems to fulfil these 
requirements most 
satisfactorily. Since 
August 1935, thirty- 
three such braces have 
been made. In no in- 
stance has the use of 
the brace failed to 
obtain as much cor- 
rection of the curva- 
ture as could be se- 
cured manually. Pa- 
tients who have worn 
other types of appa- 
ratus previously state 
that this brace is more 
comfortable. The 
physicians who have seen the brace in use have been pleased with its 
simplicity and its effectiveness. The three corrective forces are applied 
by tightening one screw which exerts pressure on the ribs and ]:)elvis in the 
directions which are most effective in the correction of the curves. The 
amount of correction is immediately observable clinically. The changes 
in the rib rotation, curvature of the spine, and elevation of the shoulders 
are not masked by the apparatus. The amount of correction can also be 
cheeked by roentgenograms taken with the patient in the standing posi- 
tion with the brace on. 

Figure 1 shows the brace as viewed from the back before being cov- 
ered with leather. This particular brace was built to correct a left 
dorsolumbar scoliosis. By tightening the screw (7), i)rc.<sure is trans- 
mitted to the torso at three points: 

1. The upper chest pad (/), which fits immediately below the 
shoulder, moves npicard and inward, tending to lift the shoulder and to 
exert pre.ssnrc inward and slight!}' backward on the upper ribs. 

2. q’he lower chest pad { 2 ) moves inward and forward against the 
posteriorly rotated ribs. 

3. Tlie right iliac crest is iju.dicd downward throncli pressure ex- 
erted in that direction by the pelvic piece { 12 ). 

It is thus evident that correction of the curve is obtained by means 
of a free upward lift on the concave side and an inward and forwani 
pre.ssure on the convex side of the curve at its ajiex. 

The brace is constructed .as follows.* .\ pla^ter-of-Pari- nntdel is 

* The ix'lvic stwls an- made of IS-cau;!' spring >t<-<l. Tlie oihi l.'>-cav:ce 

with the clu-st jxid-s {,1 and s’' imideof IS^rau^ealumimim ri-enforcni with l.Vv.-inri-.tiriajr 
stead. The tvim nut is nuuie of tini". ami tlie sm-w i. eif 10 '.'i^-cauci- H.--. . s .>,> ! 
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made witli tlio jiatii'nt. standing; the curves arc partially corrected b}'- 
traction with a ht'ad sling. Particular attention is paid to outlining the 
iliac cH'sts. d’he wrappeal model is filled with plaster and a torso is thus 
imide. The torso is smootlnal down. A leather pelvic girdle is then 
strajipcd on tlu' tor.so and allowed to dry. It extends from about the 
level of the umbilicus to the .symJ)h3^sis jiubis. The brace is then outlined 
on the torso. The Y-shaped arm {0) is ]daccd first and then the pelvic 
steels {12) are filled so that thej’’ come about one inch in front of the 
anterior-superior spines. If amj pressure comes on the spines, the brace is 
uncomfortable and lias not been made properly, 

'Idle optimal points for i)re.ssuro on the chest have been determined 
l\v examination of the jjatient. The lower pad (2) is fitted to the torso 
and is attached to the arm (G) through tlie free joint (4). The toggle bar 
(5) is then fitted. Its upper end comes to the level of the seventh or 
eighth dorsal vertebra. The lower end of the toggle bar is attached to the 


t 



IV- 


Fig. 4 

Case 1. Patient with a 
left total scoliosis. The 
spinous processes have 
been outlined. The 
amount of list of the trunk 
is indicated by the sus- 
pended plumb-bob. 



Fig. 5 



Fig. 6 


Ihowing the amount of correction obtained bj the 
ce Note the secure fit of the pelvic piece on the 
^crests and the complete freedom of the^chest 
ohdominal restraint, the brace encourages chest 
Ebbing” and self-correction of the chest deformity. 
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Y piece (6) at the 
level of the lumbo- 
sacral junction by 
the free joint {10). 
The center of motion 
is the point at which 
the turn screw crosses 
the toggle bar {8) 
and should be lo- 
cated at a little be- 
low the apex of the 
curve. 

The upper pres- 
sure pad (1) is then 
applied. It is shaped 
so that its upper 
and anterior part 
will act as a crutch 
under the axilla. 
The crutch has in 
effect the tendency 
to pull the shoulder 
well back. The up- 
per lever arm (5) is 
joined to the upper 
pressure pad {1) 
through the free 



Fig. 7 

Case 2. Patient 
glit-clorsa 
tural scoliosis. 


with a Case 


2 . 

of 


Showing 

correction 


right-dorsal left-lumbar struc- “^ount^^ 


the downward thrust on the 
left iliac crest and the upward 
thrust beneath the left axilla, 
with resultant widening of the 
intercostal spaces and filling 
out of the sulcus between the 
ribs and pelvis. 


joint (S) and is attached to the toggle bar (5) 
by the free joint (5), The screw (7) pull.« 
through the swivelled collar {13) which is at- 
tached to the toggle bar (5). The pull is 
transmitted to the lever arms (-5 and 6) bj’' the joint {11). 

The pressure pads are covered with leather or chamoi.s. The brace is 
then sewed on to the leather pelvie girdle. A leather strap connect.^ the 
upper and lower pads across the chest. 

It will bo noted that the toggle bar, freely jointed at both ends, re- 
mains fixed in position and docs nol more when the screw is tightened. 

The relative lengths of the lever arms {o and 6), as well as the ratio of 
leverage on each arm, arc varied to meet the s]ieeific indications for the 
case in question. 

The brace has been found to be particularly valuable in the correction 
of the iielvie tilt and scoliosis resulting from imbalance of the trunk mus- 
cles in infantile paralysis. The single flexible curve of a functional 
scoliosis is equally satisfactorily corrected. Certain ca-cs of stnictural 
scoliosis with double curves can be benefited by the u-e of this brace if 
the curves arc flexible. 
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Fig. 9 

Case 2. Rocntgenogi’am taken with the patient in the standing position. 

SUMMARY 

The comfortable brace which has been described applies effective 
three-point pressure for the correction of spinal scohosis. It does not 
unduly restrain the patient. Chest expansion is not restricted. The 
corrective force is obtained by tightening only one screw which is per- 
manently attached to the brace and which transmits the force to the chest 
and pelvis by a very powerful leverage through a toggle bar. This brace 
is most effective in the correction of single flexible curves, but it is also 
applicable in certain cases of structural double curves which are not 
fixed. Operative procedure and exercises are not supplanted, but supple- 
mented by this brace. 

The authors are indebted to Dr, Paul Norton and Dr. Louis Natlian for many lielpful 
suggestions in the development of the brace. 
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Fig. 10 

Case 2. Roentgenogram taken with the patient in the standing position and with 
the brace on. The lower curve is corrected sliglitly; the dorsal curve is corrected 
markedly. Note the increased width of the intercostal spaces on the left side. 
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A SIMPL)'; MIOTHOI) l.’oli 'J’lJU AMBULATOKY COHRFCTrON 
OF VIKXIOK OONTifACTURIO OF nil KNEE 

Tn,.; USK C'0.vnN,-„,-.s I.:wsr,c o.v as t„e Co.,„kctive Force * 

3n- SI})XKY S, OAY^On, .M.I), XJ3M' Yonic, X, Y. 

AssiM Adju.c/ OrlhnpncUc Surgrnn, Lenox II, 'li Hasp, -/a! and the Hospital for Joint 

Diseases 

i lu. authoi h( iiuhil^onco for the addition of .still another .specimen 
to u> array of apparatus de.sifrnod for the correction of fioxion deformity 
ot tile knee, secondary to contracture. Tiic principle of con- 

tinuous elastic tension is utilized as the corrective force. This contin- 
uou.<v active tensile force appears to be more truly the reverse of the 
nio( uinisiu of coutiacture of the muscular and caji.sular .structures caus- 
ing the deformity than does the jerky stretch-aud-hold principle employed 
by turnbueklo or ratchet. Especially gratifying is the absence of per- 
sistent discomfort, requiring the habitual ii.se of analgc.sic or .soporific 
diug.s, nhieh .so constantly accompanies correction b}’’ the more rigid 
inochanism.s. 



Fig. 1 Fig. 2 

Fig. 1 : Lateral roentgenogram of the knee and apparatus showing the amount of e.\- 
tension obtained before weiglit-bearing is allowed. ^ 

Fig. 2: Lateral roentgenogram taken following Figure 1. The patient is actively 
flexing the knee against the corrective tension, thus indicating the range of motion al- 
lowed by the apparatus. The elastic bands are not radio-opaque and, therefore, are not 
visualized. 

* From the Lenox Hill Hospital, Department of Orthopaedic Sui'gery, Service of 
Charles H. Jaeger, M.D. 
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The amount of elastic tension needed for rapid extension does not 
prevent the patient from actively flexing the knee through the range of 
previous correction (Figs. 1 and 2). The fear of limitation of motion in 
extension, due to the organization of intra-articular effusions in the sub- 
acute and actively chronic arthritides, is thus banished. The healthy 
impetus imparted to muscular and capsular physiology by active joint 
motion avoids the extended periods of physiotherapy required subsequent 
to correction by the less elastic systems. 

The malleoli and the infrapatellar, suprapatellar, and lower gluteal 
regions are protected against undue pressure by felt pads, and a circular 
plaster-of-Paris casing is snugly molded over stockinet from the toes to 
the groin. The casing is divided by the removal of a wedge of plaster, 
tapering posteriorly, from over the knee. The thigh and leg plaster cuffs 
thus formed are then articulated by two swivel hinges incorporated into 
their lateral aspects. Two pairs of small cup hooks are screwed into the 
anterior aspects of each cuff, and long, thin rubber bands are then .sus- 
pended from them so as to cross the joint. (See Figures 3 and 4.) The 
patient is returned to bed, and the leg cuff is suspended in a canvas sling 



'■> li. 


Tig. 3 1'ig. •; 

I'iR. 3: Patient anil)ulatory. I'miit \ne«-. Tlie arnincenu'iit nf t!ic ru;i aie; 

clastic bands is clearly depicted. 

I'li;. -1: Patient ambulatory, .''ide view. Note tbe ed^es of the three pret« r: :ve fdt 
pads and tbe position of the ineoriH'nitiHl hince. The hc-> l and malleoli are ce;., ;,en'.v 
exposed to avoid friction and pre-^ure at tbo-e jviint.-. 
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SO wcightocl ns to coun(orl)alancc its inertia and thus allow the clastic 
tension to oi)erato solely nj)on the contracture. One or two bands are 
added daily to each sorie.s of hooks. 

After a short period of recumbent correction, enough extension is 
obtained to enable the ])atient to walk in his apparatus with the aid of 
crutches, 'bhis is managed quite casilj’’, for the knee enjoys an excursion 
of from 15 to 20 degrees with each step. Hospitalization is thus termi- 
naledat a relalivel 3 ’earl 3 ' date, and thci)rogi'C.ssof the case is followed from 
the Out-Patient Department. Another decided advantage of this method 
over those i)reviousIj' emjdo.ycd is that it avoids the use of any retentive 
])ost corrective brace or cast, for the i)rimaiy corrective apparatus may 
be used in s\U'h cn]'>a(dt 3 ' for as long a time as the surgeon deems necessary. 

No originality’’ is claimed bj’’ the author for the employment of con- 
tinuous clastic tension in the treatment of fle.xion contracture of the knee. 
It is de.sired merely' to present a sim))le apparatus, embracing this prin- 
ci]ilo, which has proved successful in his hands. 

TIic writer wishes to tlmok Dr. Charles H. Jaeger for tlie opportunity of developing 
this method in the treatment of cases upon liis Service, Dr. Walter I. Galland for his 
suggestions and encouragement, and Dr. Raj’mond Gettinger for liis kindness in taking 
tlie pholograplis used as illustrations. 
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BENIGN GIANT-CELL TUMOR OF THE FOURTH LUMBAR 

VERTEBRA 

A Case Report 

BY GEORGE A. DUNCAN, M.D., NEW YORK, N. Y. 

Fellow of New York Orthopaedic Dispensary and Hospital 

AND ALBERT B. FERGUSON, M.D., NEW YORK, N. Y. 

Director of Roentgenology, New York Orthopaedie Dispensary and Hospital 

The occurrence of giant-cell tumor involving the vertebral arch and 
body is so unusual and the methods of treatment have been so varied that 
it seems worth while to add the following case to the fifty which have been 
reported in the literature. The treatments employed have included 
atoxyl, Coley’s serum, roentgen ray, radium, and partial or complete 
surgical removal. In one case bone chips were placed in the cavityL Our 
patient was treated as in the last instance, but spine fusion was also done 
to prevent the vertebral collapse and cord-pressure symptoms which have 
frequently resulted in the reported cases. The result obtained was cure 
of the tumor and complete relief of symptoms. 

CASE REPORT 

An Italian girl, aged seven, was admitted to the New York Orthopaedic Dispensary 
and Hospital on October 21, 1927. She had had pain in the region of the left hip for four 
months. There was no known injurj' or illness associated with the onset. The pain had 
increased in severity, but no limp had been noticed by the child or by lier parents. Slie 
attended school regularly and ran about quite freely. Occasionally she was forced to sit 
dorni and rest because of slight pain in her b.ack. She slept well witliout niglit eries 
and was most comfortable lying on lier back. Her appetite was poor. She had no 
cough, hemoptysis, or night sweats. Her father had active pulmonary tuberculosis 
at this time. 

Physical Examination 

The child was well developed and nourished. The examination was essentiallv 
negative except as follows: 

Abdomen: The left lower quadrant was quite tender on palpation and felt fuller than 
the right side. 

Spine: A small kyphos was present at the first lumbar vertebra. Tendernc.‘-s was 
present at the spine of this vertebra, but was greater over the lower lumbar spines. Tlic 
entire lumbar sjiine was held rigidly and all motions were limited 50 per rent, by pain or 
spasm. 

I^fl Ijowcr Extremity: There was atrophy of the thigh amounting to one-half an inch. 
No paralysis was found. The anterior and latenil aspects of the hip v ere slightl v tender, 
but all motions of the hip were free cxrciit straight-leg raising, which caused considerable 
pain in the region of the lumbar sihne. 

The Mantoux test was jhisiIivc, but other routine lalsor.itory examinutioi.s v. ere 
essentially negative. 
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Uocu Igcnogra /ili i c lixn »i i iinli on 

A rooiitK(;noj;rjun tnkoii on Octohor 21, 1027 (Fig. 1) sliowcd tlic entire left trans- 
vcr.se i)r()ce.‘i.‘J of tlio foiirlli hitiil)ar vortcl)r.'i (o he expanded to more tlian three times its 
normal diameter. Cortex wa.s pre.sent over the whole ma.s.s, hut was tliinned almost to 
the point of invisil)ility. No Indieeulac were visil)le witliin tlie tumor, altliough a few 
den.se linc.s were i)re.senf wliieh apparently repre.scnted ridges in the cortex. The lesion 
cxteiuled into the pedicle and thence .slightly into the l)ody of the vertebra. The left 
jisoas mu.scle was prominent opposite tlic mass. The intorvcrtel)ral discs were not 
afTcctcd. The bone shadows were clc.ar aiirl t here was no obscuring of detail as would he 
apparent if tl>e lesion were i)urulcnt. At this time it was thought that the lesion might 
be an cnchondroma. 

On Felnuary 1, 1028 tlic lesion had increased in size and had extended into the 
lamina and body (h'ig. 2). Most of t he left h.alf of t lie vertebral body was then involved. 
The third lumi)ar vertebra wa.s .slightly dusplaccd to tlie left on the fourth vertebra and 
was tilted in the same direction. It was thought tliat tlic rapid increase in size of the 
lesion was due to hemorrhage within it, but this was not substantiated at operation. 


Treatment 

The patient entered tlic hospital on March 6, 1928. Her symptoms had abated 
considerably, but the rapid jirogrcss of the tumor seemed to indieate tlie necessit}' of 



Fig. 1 

October 21, 1927. Before operation. 
Showing involvement of the entire lett 
transverse process and a small portion of 
the pedicle and body of the vertebra. 



Fig. 2 


ebruary 1, Befora opcjalftaj 


the lesion. 
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Fig. 3-A Fig. 3-B 

January 14, 1933. After operation. Anteroposterior anti lateral views, showingsolid 
spine fusion and no evidence of recurrence of the tumor. 


immediate treatment. Roentgen-ray therapy seemed inadvisable in view of the prox- 
imitj' of the lesion to tlie kidnej-s and pelvic organs. Exploration of the tumor was 
undertaken on March 28, 1928 by Dr. H. L. von Lackum. 

Operative Procedure 

Tiirough a longitudinal incision adjacent to the midline, the arches of the vertebrae 
from the second lumbar to the first saeral were e\n>oscd by Eub])criosteal dissection. The 
left side of the fourth lumbar arch was blanched and somewhat eroded. In dissecting 
laterally over the transverse process, the bone shell was broken and the tumor mass ai>- 
pcarod. It bled only moderately, was enclosed in a eomidcte bone shell as large as a 
walnut, and had the appearance of tuberculous material. The contents of the shell were 
removed and the involved portion of the vertebral body was curetted through the pedicle. 
Hone shavings from the posterior a.spcct of the ilium were p.acked into the cavity in the 
body, pedicle, and transverse jirocess. Fusion of the third and fourth lumbar vertebrae 
was performed according to the tcclmiipie of Hibbs. 

Patliolopical Report 

The material consisted of fairly cellular fibrous tissue, containing many giant cell- 
and some bone trabeculae which were undergoing absorption and destnictiom .'^•verrd 
areas of leukocytic (mostly lym]ibocytir'> infiltration were seen. An occasional mitoiic 
figure was noted, but no ostcaud tis-uc. 

The iliagnosis was giant-cell tumor. 
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Subsequent Course 

Tlie patient reiiiaiiied in I) 0 (I with a metal l)i-ace adjnslcd to her back. On July 31, 
192S, rocntgenopirains revealed tliat new bone wn.s developing about the eliips in tiie 
eavity, and fusion of tlic thiial and fourth lumbar vertebrae appeared firm. There was 
no evidence of further bone de.st ruction at this time, but some portions of the cavity in 
the lamina were not occui)icd by bone shavings. 

On November 20, 192S, by means of the Hibbs technique, the spine fusion was ex- 
tended from the fourth lumbar vertebra to the .sacrum. It was thought that this fusion 
would eliminate the pos.sibility of fracture or collapse of the vertebrae. At the same 
time the small remaining defect in the lamina was filled with bone shavings. 

The ])ationt was allowed up oti April 10, 1929, and she was discharged from the 
hospital two weeks later. 

The i)atient was last seen in January 1933, at which time she was feeling perfectly 
well. She denied any i)ain, ache, or fatigue in her back. She was quite active and had 
no disability. She could walk several miles easily. TJie fusion of the spine was solid. 
There was no tcnderne.ss or si)asm. Motion above the fusion area was free. Were it 
not for the incisional scars it wotdd be diflicult to tell that there had ever been anything 
wrong with her back. 

lloentgenograms (I'igs. 3-.‘\ and 3-B), taken on January 14, 1933, revealed a solid 
sijino fusion from the third lumbar vertebra to the sacrum. There was no evidence of 
recurrence of the tumor. The bone structure in tl)e previoush’ affected area appeared 
more normal than former)}'. 
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INTRATARSAL DISLOCATION 

Report of a Case of Anterior Midtarsal Dislocation 

BY HENRY H. RITTER, M.D., F.A.C.S., NEW YORK, N. Y. 

Associate Professor of Clinical Surgery 

AND WALTER D. LHDLUM, JR., M.D., F.A.C.S., NEW YORK, N. Y. 

Associate in Surgery 

From the Department of Traumatic Surgery, New York Post-Graduate Medical School 
and Hospital, Columbia University, Reconsiruciion Hospital Unit 

The case here reported is one which we term anterior midtarsal 
dislocation in contradistinction to the classical midtarsal dislocation. 
It is a dislocation in which the scaphoid remained in its normal relation to 
the astragalus and os calcis, while the remaining tarsals and metatarsals 
were dislocated as a unit. A search of the records of the hospitals with 
which we are associated revealed no other such dislocation. A review of 
the literature also failed to show a similar case. We could find no text- 
book or dictionary in which this type of injury was described. It is felt, 
therefore, that the case is sufficiently rare to 
warrant its inclusion in the literature. 

A. T., a negro stevedore, aged forty-five, was injured 
on December 15, 1930, wlien a heavj-, horse-drawn truck 
backed onto his right foot. He was crouched down in 
such a position that tiie force of the wheel was applied to 
the medial and plantar surface of his foot. He was unable 
to walk and was carried to his home. 

Four hours later ho was admitted to the Reconstruc- 
tion Hospital. Local examination showed marked 
swelling of the right foot with an extremely tight figure- 
of-8 bandage about it and the ankle. Over each malleolus 
there was a swelling about the size of an orange. When 
the bandage was removed marked bony deformity of the 
foot was noted. The forefoot was displaced laterally 
and slightly backward. On the medial border, a distinct 
bony outline could be felt, which appc.ared to be the 
scaphoid in its normal contact with the astrag.alus. The 
cuboid could be felt in an abnormal position on the latcnil 
border of the foot. The impression was that the scaphoid 
and mctatarsids were in their normal relative positions. 

Rocntgcnographic examination tFig. 1) showed a com- 
plete Intend ami backward displacement of the distal 
row of tar.sjils. 

One hour after admission, under spinal anae,sthe.-ia. 
closed manual reduction w.as aUemptcil with some 
improvement. The swelling of the part was now imirke<l. 

The patient was jiut to bed with the leg elevate,! m an 
attempt to bring down the swelling. On the following 
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(lay, ap:ain under .‘ipin.al aiiae.‘<tli(‘.‘;ia, furllier manual uianipulation was atteiupfcd with 
110 iiuiuovimieiit. The Moorhead repos-itor witli 100 pounds of fr.action on the forefoot 
also failed to aeeomjilisii the de.sired re.Milt. On Deceinlier 17, 1030, again under spinal 
anaesthesia, repositor reduetion was onee more attempted without success. Two at- 
tempts at manu.'d and two at tempts at repositor reduction had been unsuccessful. 

.■\fter four days, during which the leg was elevated and wet dressings were applied, 
the .swelling and inflammatory reaction had subsided to a marked degree. A Stcinmann 
pin was inserted through the melatar.«als and another through the os calcis. The knee 
was then flexed to an angle of l.'ko degrees and the patient was put to bed. Six and one- 
half poutuls of traetion was applied to the posterior pin and eleven and one-half pounds 
to the anterior pin (Fig. 2). 

Twenty-four hours hater, examination showed a rather marked improvement in the 
condition of (he foot. The swelling had receded and the anatomical alignment seemed 
lierfect. Roentgenograms were made with the nails in jilace (Fig. 3) and showed an 
almost complete reduction. 

On January 10, ]!)31 the swelling liad entirely receded and a plastcr-of-Paris casing 
was applied, ineorfiorating the naihs. Roentgenograms verified the excellent reposition 
of the jiarts. On January If), 1031 (he nails were removed without anaesthesia. The 
[ilaster-i.'f'Paris easing was not ilistiirlied and i-oentgcnograms taken inunediateh' showed 

the position to be maintained. It is worthy 
of note tliat a fracture liad occurred tlirough 
(lie head of the fourtli metatarsal at the point 
of translixion. 

On February If), 1931 the pJiistci' ensing 
was removed and the ])art was inspected. It 
was deemed advisable to continue immobiliza- 
tion with the ankle placed in dorsifle.xion at an 
angle of SO degrees. The foot was kept in 
midposition throughout treatment and was 
neither everted nor inverted. A plaster casing 
with walking iron was applied. 

On March 25, 1931 this casing was re- 
moved. Motion of the ankle was from 110 to 
130 degi'ccs. Moderate inversion and eversion 
of the foot were possible. Flexion of the toes 
was present, but extension was lost. Eoent- 
genographic examination showed that the 
reduction was maintained. The fracture 
through the head of the fourth metatarsal was 
livinly united and the fragments were in good 
position. Peiiarticular disuse atroph}' was 
noted in the bones of the ankle and foot. 

On March 29, 1931 the patient complained 
of pain in his foot and a plaster-of-Paris casing 
with walking iron was again applied. The 
casing was removed on April 16, 1931. Active 
motion of the ankle was noted from 90 to 110 
degrees; extension of the toes was still lacking. 

A combination Whitman foot plate was ordered 
and applied on April 25, 1931. On June 4, 1931 
motion of the ankle was found equal to that of 
its mate. Alignment of the bones was good. 
The fracture of the fourth metatarsal was 
firmly united. On July 25, 1931 all motion was 
normal, with the exception of the great toe. 
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Showing Stcinmann pins in place 
and traction and countertraction 
applied. 
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Pig. 3 

Roentgenograms of foot showing the pins in place and the reduction obtained. 



Fig. ^ 

Roentci’n(i!;min< t.ahi'ii at the time of di>ehari:, 
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Follow-iip cxainiiKit ion on Soplcinhcr 20, 1032 showed tiiat the patient walked with- 
on(. a liinj). He coidd walk on his heels or on his toes. He hopped about the room on the 
alTected foot without diflieulty. He was able to cliinh stairs and to climb the rungs of 
a ladder. He had no brace and no plate in his shoe. The foot appeared normal e.xcept 
for bony thickening over the scaphoid. On November 5, 1032 he was discharged as 
cured. 


SU.MMAllY 

Thi.s patient, cxliibitecl a complete anterior niicltarsal cli.slocation 
tvitliout abrasion or laceration of the skin. The tli.stal tar.sus was dis- 
located laterallj'. Maniintlative rednetion was attempted four times 
without .suece.ss. Reduction bj' .skeletal traction and countertraction was 
successful and the end re.sult is a practically complete functional restora- 
tion of the foot. 
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BILATERAL RECURRENT DISLOCATION OF THE ULNA AT 

THE ELBOW 

BY HENRY MILCH, M.D., F.A.C.S., NEW YORK, N. Y. 

Associate Attending Orthopaedic Surgeon at the Hospital for J oint Diseases * 


As far as can be discovered, the following case is unique in the world’s 
literature. No one with whom the author has spoken has ever seen or 
heard of a similar case. It is interesting to note that one other case of 
recurring luxation of the ulna at the elbow has been recently described by 
Sorrel b It appears, however, that Sorrel’s case was unilateral and ap- 
parently -traumatic in origin. The case herewith reported is bilateral 
and congenital in nature. 


W. S., male (Hospital No. 56720, Out-Patient Department No. B 19534), was first 
seen in the Out-Patient Department 


of the Hospital for Joint Diseases 
at the age of eight on November 29, 
1926. It was stated that the first 
dislocation of the elbow had occurred 
at the ago of fourteen months. He 
had had no trouble from that time 
until he was seven years old, when he 
fell and again dislocated the elbow. 
In October 1926, following another 
fall, he suffered a supracondylar 
fracture of the right humerus, which 
had been treated at a city hospital 
before the patient came to the 
Hospital for Joint Diseases. The 
convalescence was uneventful. 

In February 1930, the patient 
again fell and the roentgenogram 
was reported as showing a slight 
posterior dislocation of the right 
elbow. This was reduced and the 
patient remained well until the 
following September, when another 
dislocation developed, following an- 
other fall. (See Figure 1.) .\t this 

time it was first noted that the semi- 
lunar notch (greater sigmoid cavity 
was definitely flatter and shallower 
than normal. The dislocation was 
reduced. Since that time the pa- 
tient hashadn'peateddislocat ions, -- 
the right elbow, five times and the 
left elbow, four times. On Decem- 
ber 20, 193.'>, at theageof seventei-n. 

* From the .S'rOee of Harrv 
Finkelstein, M.D. 



Fio. 1 


lloenlgenogntm. t.aken .‘v-pieml- r 20, HC.ii. 
showing iHi-torior di-locxition of the right nhei. 
Note the ahno-i straight line of the •'.n.ihtr ar 
notch. 
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tlio pri(i('nt, [iKJiiii .‘ippoarcd in flio Cliiiio with (lin sl.ntomcnt that he had dislocated the 
rigid (dhow while tying his shoe laec the previous night. A- roentgenogram (Fig. 2), 
which was fakcni irnniediateh', showed no evidence of dislocation. 

Although the dislocation had aj)j).'irently been reduced spontancousl 3 ', it was ob- 
served that the shallowness of the .‘^einihinar notch prcviou.sly noted still persisted. 
AA hen conii)ared with that f)f a relat ivel.v normal elbow of a child of the same age, it was 
found that the semilunar notch of the normal child, from the tip of the olecranon to the 
t ip of the coronoid, me.asured ai)pro.\‘imatel 3 'oneandseven-si.\teenths inches in length and 
subtendc’d a ceidral angle of 122 degrei's in a circle with a radius of elcvcn-si.xteenthsof an 
inch, while the semilunar notch of this patieid measured one and seven-sixteenths inches 
and subt(Muled an angle of tM degrees in a circle with a radius of fourteen-sixteenths of an 
inch. The difference' in the degi'ee? of convexitj' can be readih' gauged from these figures 
and is graphicall\’ shf)wn in Figure 3 which r('j)resents the are.s of the two semilunar 
notches as traced from the roentge-iKigrams. 

It was felt that this represented a true' den'iation from the normal and was the pos- 
sible' c.'iuse of the recurre'iit elisleecjitiems. AVith this ielea in view, the patient was admitted 
to the hosj)it;il [or the purpose eef jn'rfeerining ei bone-block operation at the tip of the 
corenieeid preecess, se) as to jjreve'nt future eli.sloceitienis. E.xeunination disclosed no limita- 
tieen of meetiem or abnormidit.v e)f mot iem at the e'lbow. The carrving angles of both arms 
were' eebliteratcd. All the hibeerateeiy e'xaminations were e.«scntiall 3 ' normal. 

Operation w;is ijerfeei'iiU'd een .hinueiiw 9, 193(5 under general anaesthesia. A four-inch 
incision was maele on the anteromeelhil asj)e'ct of the right elbow, directlj’ over the course 
of the brachied eirtery. The rneelian beisilic vein weis then t ied and the bicipital lacertus 
fibi’osus was iuciseel. This permittcel a view of the medial border of the biceps brachii 
which was retnected hitendlj' edong with the brachial artciy anel vein. The median nerve 
was next identified and retracted medial!}'. This e.xposed the longitudinal fibers of the 
irrachialis anticus at the bottom of the wound. These were split in a longitudinal direc- 
tion, exposing the capsule which was opened longitudinal]}’ directly over the blunted tip 
of the coronoid jn'oeess. A quarter-inch drill hole was then made in the ulna, beginning 
at the tip of the coronoid pi'oce.ss and extending obliquely backwai’d and downward into 



Fig. 2 


Roentgenograms of both elbows at time of admission to the 
1935 Note that the line of the semilunar notch is still only very shallow . 

THE JOURNAL OF BONE AND JOINT SUROnM 



RECURRENT DISLOCATION OF THE ULNA 


779 


the body of the ulna. The wound was then temporarily closed while a boomerang-shaped 
bone graft about one and one-half inches long was removed from the anterior ridge of the 
tibia. This was carefully placed into the coronoid hole previously prepared, so that the 
beak of the graft pointed upward as if continuing the curve of the semilunar notch. This 
extended and enlarged the notch. With this fragment in silii, it was possible to com- 
pletely flex the elbow, the graft apparently entering the coronoid fossa. The capsule 
was then closed behind the graft, the longitudinal fibers of the brachialis anticus \vere 



Fig. 3 

Concentric circles showing graph- 
ically the radius of curvature, tlie 
actual length of the arc, and the angle 
subtended on the x-ray by the normal 
and abnormal and reconstructed 
semilunar notches. 

AB=CD=i?, in. 

OC=[l in. 

OA=\l in. 

Angle AOJ3 = 94° 

Angle COD = 122° 

Angle DOF =159° 

OE=ll in. 

EF=\l in. 



Fig. 4-.4. 


X-ray showing the bone graft in situ. Xotc 
increase in the convexity, as well as in tlic 
length of tlie semilunar notch, as compared witli 
tlie preoperative x-ray. (See Figure 2.) 



I n:. 1-H Fn:. 4 C 

Slio'vmc extent of flexion ami exten-ion m March Ih';'', 
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sutwrcd in front of the grafi, nn(i the skin was dosed with silk. A plaster-of-Paris 
bandage was aiiplied with tbe cll»ow in flexion for a i)criod of two weeks, after wliicli all 
dressings were removed. After tlic Ijandago was removed, the arm was allowed to Jiang 
down, .so tliat gravity tended to restore complete extension. By tlie middle of March, 
all motions had returned to normal c.veciit for slight limitation of extension (Figs. 
4-B and 4-0). The roentgenogram (Fig. 4-A) sliowed "a well formed bone peg, well 
placed in the coronoid proce.ss ntul enlarging the extent of the sigmoid cavity”. By 
actual measurement of the x-ray tracing it was found that the new semilunar notch 
measured one and nine-sixteenths inches and subtended an arc of 150 degrees in a circle 
with a radius of nineteen thirty-seconds of an inch. Wlicn the patient was last seen at 
the end of five months, there was still no evidence of nny recurrence. The case 
is reported more for the unusual nature of the condition than for the certainty of the 
satisfactory operat i vc result. The left elbow will be oiicrated upon as soon as symptoms 
of dislocation appear. 

Tlie mechanical problem prc.sentecl bj' tlii.s case lent itself to a number 
of theoretical .solution.s. First, it woiilcl have been possible to reef or to 
reenforce the collateral ligaments; but the experience gained in capsulo- 
plastics in other dislocations was such as not to make this prospect too 
alluring. vSccondly, the iio.ssibilit}'- of modifying the convexity of the 
sigmoid notch by performing a juxta-articular osteotomy was considered. 
This, too, was discarded when it was realized that success might involve 
a serious disturbance in the radial notch and, therefore, in the motion of 
pronation and supination of the forearm. There remained, finally, the 
possibility of bone block. Sorrel was apparently successful in preventing 
dislocation bj' raising an oblique buttress parallel to the loAver and outer 
rim of the olecranon fossa. The principle which guided Sorrel was the 
prevention of the outward gliding which was secondary to a presumed 
relaxation of the ulnar collateral ligament. In our case there appeared to 
be a definite congenital malformation of the semilunar notch and the 
indication was definitely to correct this. Two methods of accomplishing 
this were considered, — one, a bone graft into the coronoid fossa, and the 
other, osteotomy and forward flexion of the tip of the olecranon process, so 
as to prevent complete extension. The former of the two methods was 
chosen. Whether or not the result will be permanent only time can tell. 
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EXTENSION DEFORMITIES OF THE PROXIMAL INTER- 
PHALANGEAL JOINTS OF THE FINGERS. 


An Anatomical Study 

BY EMANUEL B. KAPLAN, M.D., NEW Y'ORK, N. Y. 

Adjunct Orthopaedic Surgeon, Hospital for Joint Diseases * 

The object of this paper is to show the results of a few experimental 
observations made on cadavera with the purpose of explaining the mech- 
anism of the often observed hyperextension deformities of the proximal 
interphalangeal joints of the fingers. 

As is well known, an investigation of this sort, connected with muscle 
activities, cannot be considered complete unless at least three known 
methods of study are used. The anatomical method, the first employed 
historically, should perhaps be followed by the electrical method, intro- 
duced by Duchenne, and by the physiological method. This last, based 
on the study of normal muscular contractions in normal living subjects 
and in spastic and paralytic patients, completes the description of muscle 
action and corresponding motion of the joints. Thus, the limitations that 
such a study involves are well recognized. 

The following two cases stimulated the present investigation; 

Case 1. H. W., a male, fifty-six years old, who presented a bilateral Dupuylrcn’s 
contraction involving the fourth finger only, accidently struck the distal phalanx of the 
fourth finger of the right hand against an obstacle. After the accident the patient no- 
ticed that the tip of this finger remained flexed. The patient, who is a chauffeur, did not 
have much trouble with the Dupuytren’s deformity. However, the finger-tip drop was 
definitely troublesome, and this prompted him to seek medical advice. 

At operation, through an inverted L incision, the palmar fascia was removed. The 
torn extensor tendon at the distal interphalangeal joint was sutured through a dor.-^al 
incision over the fourth finger. After the operation a palmar splint was applied, which 
held all three phalanges of the fourth finger in extension. Subsequently a very small 
slough developed at the corner of the incision, but this healed rapidly. 

Several weeks later it was noticed that the flexion of the distal phalanx of the fourth 
finger had recurred. At this time it was found that there were no adhesions between the 
skin and the tendon sheath of the fourth finger; thus, Dupuytren'.s contraction was ap- 
liarently eliminated. The proximal interphalangeal joint of the fourth finger wa*- kejit 
hyperext ended and the distal phalanx slightly flexed. The motacaqwphalange.'il joint 
was maintained in very slicht flexion. The interossei of the fourth finger wen- function- 
ing perfectly. .Apparently the lumbricales wen- abo functioning very well, l.ateral 
motion of the fourth finger was excellent and active flexion at the im tacaiqKijilialangeal 
joint was normal. Tlie fourth finger, when flexed at the nietacarjyiphalaiigeal joint, wa-' 
kejit hyperextelided at the proximal inteqiluilangeal joint until the angle of flexion at the 
metacar])o-inteqihalangeal joint n'ached 00 degr< e-; then tlie proxim.al interjihalange;,! 
joint started to flex and only thi'ii did it flex normally with the other finger-, although 
further tiown it lagged again and could not be fiexeii rom]i!i tely to make a fi-t. IMa n 
the flexed linger- Wen- exli-iideil from the jvi-ition of a fi-l, it could he i.ota-i d tlgii tin- 
two di-tal phalanges of the fourth fmgiT wi-rei-xtending vi ry much fa-t< r than tie- prox- 
'Servict' of Harry Finkel-tein. M. II. 
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iinal phalanx of this finder. Tlu; proximal phalaiigos of flio other finders ivcro already 
('xli'iuliiiK \vliil(> tlic i)roximal i)halaiix of tlio fourth finger was stiJ) resting. At further 
extension, the two dislai j)lialanges wore more extended than the proximal phalan.x, and 
a marked hyperextension ut tlie proximal inter{)halangeal joint was then noticed. ThLs 
angle was maint.-iined tij) to tlie limit of extension of tlu? fingerat the metacarpophalangeal 
joint. 

C.\si; 2. X. X., ji inale, eighteen years old, h.ad sustained an injury to the right 
middle finger while playing ijasehall. The h.all h,‘id hit the vohir surface of the di.stal part 
of this finger , and acute i)ain had followed. The patient was treated for the pain and fora 
gi.adiial (b.'-ahility which d('velop(‘d suhscapiently and which consisted in an inability to 
flex the fingerat the proximal inferphalangeal joint after full extension of (he three pha- 
langes. 


I he patient came for (‘.xamination nim* months after the original injuiy. He had a 
marked hypotoni.a of most of tin* joints, esj)eei.ally notice.able in tin* smaller joints of the 
hand. I h(' injured linger coidd 1)(“ passively hyperext('nded to al)out 205 degrees at the 
prftxinnil iriter[)halange.’il joint. 7'his finger could he .actively hyperextended to about 
100 degiaa's at tin* s.ame joint. Aflta- full voluntary hyperextension of the finger, an at- 
tempt to fh'x all of tlu' firigeis (to m.ak(> a fi-st) re.sulted in normal flexion in all of the 
fingf'r.s except tin* middle one, which remained hyperextended at the proximal intcr- 
l)halangeal joint. Tlie distal phalanx of thi.s finger w.as the only one that flexed almost 
to 100 fh'gn-es, 'f’wo distinct lateral cords of the collafeial extensor tendon of the finger 
coidd he seen to be very tense under the skin of the dorsal aspect of the finger. X'o mat- 
ter how hard the patient tried to flex this finger it would remain hyperextended at the 
proximal interphaljingeal joint. This injury interfered very much with the activities of 
the boy. Lateral motion of this fingerand of the other fingers w.as normal. 


I’liorc was cvklont a certain .similaritj" in these two cases. In order 
to find an explanation of the nicchanisni of this interpJialangeal deformit}’, 
this study has been undertaken. The j)roblem was to identify the struc- 
ture, the injuiy of whicli was responsible for tlie deformit}'', and to repro- 
duce if po.ssible the condition which lias been described. The results were 
as follows; 

A cadaver of a female, twent3’'-four years old, Avas first examined. 
The hands did not show aiy^ abnormalities. The fingers could be flexed 
and extended normall}^. I’he third, fourth, and fifth fingers of the right 
hand Avere chosen for the iiu'cstigation. Tavo small incisions AA’ere made 
on the lateral and medial sides of the fifth finger; the proximal interpha- 
langeal joint Avas approached; and the tendon sheath, together Avith the 
tendons, Avas completely separated from the anterior capsule of this joint. 
With a pointed knife, the anterior ligament of the capsule Avas cut, and 
an attempt to hyperextend the ijroximal interphalangeal joint produced 
a Amry slight hyperextension. The tendon of the flexor sublimis was then 
cut, and the hyperextension aa'us slightly increased. The same proceduie 
Avas repeated on the fourth finger, but both tendons, the flexor sublimis 
and the flexor profundus, Avere cut acro.ss. EAmn then, hoAA^ever, theie 
Avas only Amry slight hypcrexten.sion. On the third finger, the collateia 
ligaments of the finger, in addition to the anterior ligament, were cut, 
leaAdng the flexors intact. In this case a marked hyperextension followed 
at the interphalangeal joint. 

The second obserA^ation Avas made on a male cadaver, thirty-five yeai 
old, AAdth normal hands. Tavo lateral skin incisions were made through 
Avhich the capsule and collateral ligament of the proximal interphalangeal 
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joints were approached and cut across. The tendons were left intact and 
a slight hyperextension could then be produced manually. The extensor 
digitorum communis tendon was exposed on the dorsum of the finger. A 
pull on this tendon produced extension of the first phalanx only. The 
tendons of the lumbricales and interossei were then exposed. A pull on 
the lumbricales produced hyperextension of the proximal interphalangeal 
joint without radial deviation. Although the pull was produced on one 
lumbricalis only, two distinct cords, equally tense and corresponding to 
the expansion of the extensor digitorum communis tendon, could be ob- 
served under the skin of the dorsum of the finger. From the interpha- 
langeal joint up to the distal phalanx, the pull on the tendons of the 
interossei produced almost equal tension of the above mentioned cords 
with similar hyperextension. The tendon of the flexor sublimis was cut 
across the line of the interphalangeal joint of the same finger. This was 
followed by considerable hyperextension, which could be obtained by 
bending the finger at this level. The same amount of hyperextension was 
obtained by pulling the lumbricalis tendon. There was no radial devia- 
tion of the finger and again the two tendon cords could be seen on the 
dorsum of the finger. The pull on the interossei tendons produced almost 
equal hyperextension at the proximal interphalangeal joints and normal 
extension of the distal phalanx. Next, the capsule was left intact and the 
tendon of the flexor sublimis only was cut across the joint. The result of 
this experiment, made through two lateral skin incisions, was very much 
less pronounced than in the previous experiment when the capsule also 
was cut. 

With the lumbricales, interossei, extensor digitorum communis, and 
flexor digitorum tendons exposed, a deformity similar to the one observed 
on the patients could be easily reproduced in the following fashion; The 
anterior capsule, the collateral ligaments of the interphalangeal joint, and 
the bifurcation of the sublimis tendon were found lying across the joint 
line; the pull on the lumbricales fixed the proximal phalanx in extension, 
and, at the same time, the pull on the flexor digitorum profundus produced 
a hyperextension at the proximal interphalangeal joint and a flexion of the 
distal phalanx of the finger. 

Repair of the anterior capsule, including the collateral ligaments, 
which produced a very slight flexion of the proximal interphalangeal joint, 
was sufficient to prevent the deformity, in sjiitc of the fact that the cut 
sublimis tendon was left unrepaired. 

Thus, it appears that a reconstruction of the anterior capsnh' and of 
the collateral ligaments of the proximal interphalangeal joint, which pro- 
duces a slight flexion to restrict the angle of action t)f the Inmbricalc' and 
interossei, could jiroduce a satisfactory elimination of the hyperexte n-ive 
activity of these muscles at the proximal intcridialangcal joint. Tlii- 
procedure would not eliminate the normal abductor, adductor, and 
partial-extension activity of the intero-'^ei and Ininbricalc':; m-itlier would 
it eliminate the flexor action of thes<‘ mn-cles on ihe fir^t phalanx. Bctn-r 
functional residts could ]>erhap< be exj)ect<-d ^ub'<•lpl,•n^ly. 
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A 'I’HHI'IO-I’OINT nVl’KHiCXTKNSION BACK BBACE 

nv I{. A, (JHt.SWOLI), .M.l),, I.OITISVILLK, KEXTUCKY 

I nun Ihr Ihpurtiiunt of Sunjcri/ of the Loidseille City Hospital 
Hint the Umrersity of Louisrillr School of Medicine 

C'oiisidcnihlc (•.\'|K>riciu‘c itj Jlio ;inibula(ory treatrnont of compression 
fraclniv of (he spine hy the met hod of Watson Jones' lias recently led the 
anihor to th(> conelnsion that an efficient adjustable h3-perextonsion back 
biac(* might be of A'ahie in such eases. Such a bi'aco .should supply and 
hold anj- desm'd degrei' of hypcrc.xtension, should avoid the discomfort 
and hj'gienie disadvantag('s of a plaster jacket when worn for three or 
moH' months, and should not deteriorate during the period of use. 

i he jHirpose of In'perextension is to bend the deformed spine, so that 
the abnormal angulation at (he point of kj^jihosis is corrected. The most 
efheient mechanical means of bending a rod or column is to place a fulcrum 
at the point of desired angulation and to apply counterpressure at both 
ends of the column. No other points of contact arc necessaiy. In the 
conventional tj'pe of back brace, a fulcrum is formed bj'^ full-length rigid 
posterior bars. Count erprc.ssure is applied around the pelvis bj’’ straps 
attached to the lower ends of the bars and around the chest and shoulders 

bj’’ straps from the upper ends of the 
bars. The straps around the chest ' 
are rolativel}'’ ineffective because of 
the wide range of respiratory mo'\’’e- 
ment. Pressure applied to the soft 
parts of the shoulders must be trans- 
anitted through the clavicles to the 
sternum, thence to the ujaper ribs, and 
finall}'- to the spine. The instability 
of the mobile shoulder girdle greatly 
reduces the efficiency of this compli- 
cated trairsfer of force, so that only 
partial immobilization of the spine is 
obtained. 

The brace illustrated was de- 
veloped in an attempt to apply uie- 
chanically effective counterpressure 
to the spine at both ends of the trunk 
against a posterior fulcrum at the 
peak of the kyphos. Backward pres- 
sure is applied to the lower end of the 
spine from the symphysis pubis di- 
rectly through the pelvis to the 
sacrum. At the upper end, jrressure 
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Fig. 1 

Showing the details of the brace: 
the anterior pressure pads (A); the 
hyperextension bars (A) which pivot 
at the swivel joints ((7); the posterior 
fulcrum (D) which is adjusted by the 
removable yoke (A) and straps (F); 
and the hyperextension screw (G) which 
forces the plates (h) backward. 
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is transferred by the 
most direct bony 
route, through .the 
manubrium and short 
upper ribs to the su- 
perior thoracic spine. 
Hyperextension is pos- 
itive and may be in- 
creased slowly or rap- 
idly to any desired 
degree. Only the 
three essential points 
of contact are utilized. 
Long posterior bars 
and encircling straps 
are not necessary. 
This results in the 
minimum of interfer- 



Fig. 2 

Anterior view, showing an- 
terior plates (A, A) and bars 
(B, B). 



Fig. 3 

Lateral view, showing 
force e.vertcd at the three 
essential points. 


ence with thoracic and abdominal move- 
ment and makes most of the trunk acces- 
sible. The small forward excursion of the 
first two or three ribs causes little reduc- 
tion in efficiency. 

Over the symphysis pubis and upper 
sternum are padded, form-fitting stainless- 
steel plates (Figs. 1, A and 2, A). Hinged 
to each of these plates are steel bars (Figs. 
1, B and 2, E) which curve to swivel joints 
(Figs. 1, C and 3, C) at the sides of the 
trunk. These bars are adjustable in 
length, so that the joint may be raised or 
lowered to a point opposite the kj^phos and 
in order that the brace may iic adjustable 
enough to fit patients within a reasonable 
range of size. The jiosterior fulcrum 
(Figs. 1, D and 4, H) is a curved rectangu- 
lar steel or aluminum-alloy jilate, the 
center of which is cut out over the spinous 



Fig. 4 

Posterior view. Tlic fulcrum 
plate {D) is open in the center to 
prevent pressure on the siiinous 
processes. It is inovahlc up and 
down on the yoke (E). 


processes. The fulcrum is attached to and adjustable upon a steel or 
aluminum-alloy yoke (Figs. 1, E and 4, E), the ends of which nm 


through slots at the joints. By means of this yoke and the straps (Fig. 
1, V) the fulcrum may be moved forward or backward in relation to 
the joint and the anterior plates. With the fulcrum fixed in relation to 
the joints, the anterior jdates may be moved backward by the screw 
(Figs. 1, G and 3, O'), which changes the angle between the side bars 
to an alignment more nearly parallel to the longitudinal line of the body. 
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Tiu'. brace is ai)plie(l with llu; screw released, d’lie fulcrum is first ad- 
justed as .snugl.y as j)()ssil)le 1>3' means of the 3'()ke and strap.s. The screws 
are then tightened until the prop(‘r position is obtained. The firm, power- 
ful, 3’ct comfortable h3'perextension which 11103' obtained with this 
brace can best be appreciated 1)3' comparing it with that secured with the 
coni’entional t3'pe of brace. "While this appliance was designed for the 
convalescent sujiport of (amipre.ssion fractures of the lumbar and lower 
dorsal spim*, it is hopial that it will prove useful in other conditions in 
which positive controlled h3'pcrc.\tension is desired. 


Tlio .itidior is indebted to Mr. A. C. WiWo lo wJiorn is due a great deal of credit 
for workiiiK out the incclmtiical dolails of (he tiracc and for numerous improvements 
on the on'Kinnl idea. 


1. .Tones, It. WATSo.vrThe Tre.'itment of Fnictures and Fracture Dislocations of the 
Spine. J. Bono and .Toint Surp;., XVI, 30, Jan. 1934. 
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A METHOD OF IMMOBILIZING THE CHEST 

BY ADOLPH M. BROWN, M.D., CHICAGO, ILLINOIS 

Recent innovations in methods used to immobilize the chest indicate 
the effort to provide greater comfort, and the growing conAOCtion that not 
two-thirds, but the entire chest must be strapped to obtain adequate im- 
mobilization. The method here offered was first used for a fractured 
sternum. The procedure proved surprisingly comfortable and effective 
and it is nmv used to immobilize the chest for rib fractures and pleurisjL 

First, the entire thorax is powdered thoroughly ivith talcum. The 
patient slips into a knitted, snugly fitting, buttonless undershirt. Body- 
size stockinet may be used, but an ordinary undershirt is more simple and 
effective. The undershirt selected should be of the type which is knitted 
in tubular fashion to a^mid longitudinal seams, and should not have A-ery 
large armholes. The adhesh'^e strips are three inches in Avidth and long 
enough to encircle the thorax completely and to OA'erlap seA'eral inches. 
The adhesh’e is strap- 
ped horizontally during 
complete expiration. 

The loAvest strip is ap- 
plied first, and each 
strap overlaps the pre- 
ceding one by about 
one and one-half inches. 

The edges need not be 
parallel; one should 
seek rather to get close 
approximation to the 
individual thoracic con- 
tour. 

This simple method 
is extremely satisfac- 
tory and its adA’antages 
arc apparent, since it 
docs not require re- 
application, and shaA‘- 
ing is unnecessary. 

The strapping docs not 
slip (as it docs Avhcn applied directly to the skin); the shoulder strap-; 
of the undershirt and the close application of the adhesiA'o taj>e to the 
natural chest slope keep it firmly fixed. Tlicre is no annoyiin: pull on 
the skin and zinc-oxide excoriation is eliminated. Tliis method of splint- 
ing effectively restricts excursion of the thoracic cage without the un- 
pleasant sensation of stickiness. 

Infra-red radiation and direct-heat therapy, wliich are of rx'Co”nir'-<l 
benefit for pleurisy, do not interfere Avith the effect ivene-< of thi- niftliod. 
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A siMPLii: Aj:)riEsi\'}': lioor for itie prevention of 

FOOT-DROP IN ^J’R ACTION-SUSPENSION PROCEDURES 


UV H, DAVIS CIIIl’I’S, M.D., DICKV'ICK DAM, TENNESSEE 
From the Orlhnpnrdir Clwir, Fiiiploiftrs Hospital,* Fairfield, Alabama 

There have been munerous devices for (lie preveidion of foot-drop in 
traction and suspension procedures, ranginii; from Icatlier and veb sandals 
to rather complicated metal affairs. For one reason or another, they have 
largely been discarded, and re.sort has been made to a simple adhesive 
strap on the sole of (he foot tied to an overhead traction. The difficult)'^ 
vith this, the simjilest po.ssible method, is that the sole of the foot makes a 
poor surface for (he adhesive to stick to, and the adhesive frequently 
comes off and must be renewed. To overcome this and the other objec- 
tions, the author has devised an adhesive boot (Figs. 1 and 2) which has 

proved effective. 

A large piece of ad- 
hesiA’e, twelve inches 
by twenty-six inches, 
is used. This is pref- 
erably the water-proof 
t3qie which has a crin- 
oline protection over 
the adhesive surface, 
although plain adhe- 
sive without the crin- 
oline is quite satisfac- 
tory. With the crin- 
oline still adherent, 
the adhesive is cut 
with scissors, as 
shown in Figure 2. 
The crinoline is then 
removed except from 
the strip leading from 
the toe, to which the 
traction rope is tied. 
The holes shown are 
cut with scissors after 

the edo-es have been folded back. The boot is applied to the 
laced vdth short lengths of roller bandage (Fig. 1). Tins gives a c 
fitting adhesive boot that is stuck not only to the sole but to all sui . 

of the foot and the ankle. 

* Service of H. Earle Conwell, M.D. 
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Fig. 1 
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Fig. 2 

This apparatus is simple, easily available, and of negligible cost. It 
can be fitted under a close-fitting traction apparatus, and it does not 
interfere with active and passive motion of the ankle. Most important, 
the boot will not come off accidentally. 
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'ITIE ISdriAL SEAT BRACE 


A Si’nsTrn’TK roii thk Thomas Ring Brace 


nv IVALTER I. GAEEANI), M.D., NEW YORK, N. V, 

I'rntH llir Lniox Hill Ilospilol dwl llic Ilofipilnl for Joint Diseases* 

TIio iiu'clif.'il ]irof(‘ssloii will alwriys be iiiclelitcd to Hugh Owen 
’'i'luinuis for the iiriueijile of unweighting a jialliological lower extremity 
by transferring the bod}* W(‘ight to the ground through the intermediation 
of a bi-aee with an ischial weight-bearing component. The Thomas 
ring-brace, which was initiallj* devised for relieving the tuberculous knee 
of weight-bearing strcssc's, has long been adopted in various modifications 
for a wid(' variety of conditions requiring weight-free function of the 

lower extremity. 

common e.xperience that few brace- 
fr \| makers are able to construct a Thomas ring which 

* is reasonabl,y comfortable and, at the same time, 

I efTeittivc. The substitute wliich is herewith pre- 
sented aims to pi’ovide a support which is readily 
adjustable to the ischium and which causes a 
minimum of discomfort to the patient. 

The essential feature of this ischial support 
is a comma-shaped seat made of metal. It is 
so shaped that it is slightly concave on its su- 
perior or ischial surface. The dimensions of the 
seat vary with the size of the patient; the meas- 
urements of a seat made for an adult of average 
size are given in Figure 3. The comma-shaped 
plate, which forms the seat, is articulated vith 
the posterior thigh bands of the brace by means 
of two extension bars (Fig. 1, B, B). The plate 
is mounted on these bars so that the head of the 
comma-shaped saddle lies directly under the 
ischium. The concave upper surface of the seat 
receives and supports the convex surface of the 

* Orthopaedic Services of Charles H. Jaeger, M.D-j 
and Harry Finkelstein, M.D. 

Fig 1 : Diagrammatic sketch of ischial scat 

I the patient sits down. 
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tuber ischii. The tail of 
the comma-shaped seat is 
directed laterally along 
the line of the gluteal fold. 

The extension bars which 
join the saddle to the 
brace are provided with 
a series of closely placed 
screw holes, so that accu- 
rate adjustment of the 
seat is possible, both as 
to height and to inclina- 
tion. The seat should be 
amply padded to secure 
maximum comfort. The author 
has found a padding of lamb’s wool 
or factis most satisfactory. 



C 


Fig. 2 




The articulated scat is illustrated, 
showing the manner in which the brace 
flexes anteriorly under the scat in the 
sitting posture. The coil spring C is so 
articulated that it tends to maintain the 
seat in position for the standing posture 
and, when the patient sits, the brace 
flexes against the moderate spring tension. 



I'm. 3 

lllu-itniting the comjionent parts of the 
articulated seat. The dimen-ions of :i seat 
for an adult of avemge sire are indicateil. 
The form of the coil s))rini: (’ is shown. Ity 
me.ans of the jiin the siirinc >' articu!at<-d 
with the I'chial seat and the exteii'inn liars 
of the brace. 


Fm. i 

I’hntojrriiph of I'chial at in 
U'e on a patent ^'llh ihlav.sj 
union of a fracture of tie- -’aift 
of the femur. Note the pi-ition 
of the "-e.-it uieh-r tie- i'-“h:um. 
Tie- hrace artieuh.tiei v, itl, a 
Is'K'ir hand. 
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Tho Kout can ho applied to any (yjio of lo\vcr-cx(.rcmity brace, whether 
a caliper into the shoe, a foot phite, or a })atten is nsod. The device may 
1)0 used with or without a ])elvio band, wliich is very easily adjusted to 
this typo of brace. 

J lie ischial .seat may be made in two distinct types. In the first 
type, which is the le.s.s e.xiiensivc and the simi)lcr, the seat (Fig. 1, S) is 
riveted to the two supporting bars. This form has the slight disadvan- 
tage that when the patient sits down he, of necessity, seats himself on 
the edge of the saddle. Most jiatients have c.vpcrienccd no discomfort 
from this fact, l)ut, in ordiu' to overcome tliis difficulty in the more .sensi- 
tive individuals, the author has articulated the scat with the two uprights 
in sucli a manner that it is caj)able of rotating around its tran.sverse axis, 
so that its liroad concave surface will face the ischium in either the sitting 
or the standing j)o.sture of the patient (Fig. 2). The rotation of the seat 
is controlled b}’ means of a coil spring (Figs. 2, C and 3, C), which main- 
tain.s the seat normally in the position for standing. The weight of the 
patient, as he scats himself, maintains a horizontal position of the seat 
under the ischium. The spring action returns the ischial seat to its 
normal relative jiosition as .soon as tho patient arises from the sitting 
position, d’his articulated .scat is more difficult to construct than is the 
rigid seal, and is b}’’ no means essential to the efficaej^ of the brace. 

There arc a number of advantages to the ischial seat in contrast to 
tho Thomas ring. It pro^•idcs a weight-bearing zone which can be easily 
and accurately adjusted to the ischium. It eliminates the disturbing 
pressure of the Thomas ring in the adductor area, a pressure which is 
difficult to overcome completely. It avoids the bulge which is visible 
through the clothing latorallj’’ where the ring is attached to the external 
longitudinal bar of the brace. It can be easily applied in double braces 
without having the seat on one side interfere with that of the other. 
It may be noted that the use of bilateral Thomas ring-braces is extremely 
difficult because the rings interfere with each other in the perineum. 

SUMMARY 

The substitute for the Thomas ring herein presented provides an 
easily adjustable ischial support which is comfortable and effective. It 
can be made by any competent bracemaker, and the expense to the pa- 
tient should be not much more than that of the usual Thomas type of 
brace. 
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A NEW PLASTER-OF-PARIS CUTTER * 

BY JOSEPH K. NARAT, M.D., CHICAGO, ILLINOIS 

A search in the United States Patent Office has disclosed over 100 
patents for plaster cutters. The abundance of such devices proves their 
inadequacy. Most satisfactory results seem to be obtainable from ap- 
paratus representing modifications of electric routers. The Leech- 
Beattie cutter may be considered as the representative of this group. Its 
disadvantage lies in the necessity of modifying the technique of appli- 
cation of the cast: a core must be placed between the stockinet, or 
sheet-wadding, and the plaster-of-Paris 
bandage. Withdrawal of this core 
from the cast leaves a channel for the 
cutter. 

The following modification of a 
routing machine, which has been worked 
out by the author with the help of 
a mechanic, has been found extremely 
handy for cutting plaster casts. 

The portable router is a one- 
seventh horse-power unit, operating at 
18,000 revolutions per minute. The 
motor is a universal type operating 
either on direct or alternating current. 

The diameter of the motor is three 
inches, the length six inches, and the 
weight three and one-half pounds. Tlio 
unit has a patented forced-air-cooling 
system, which keeps the motor cool 
under continuous use. Special ball 
bearings are mounted on each end of 
the armature to accommodate the high 
speed. The housing is of strong aluminum alloy, highly iiolishcd, and 
the unit uses a collet tyjic of chuck with a quarter-inch capacity. The 
motor unit is threaded sixteen threads to the inch to fit the threads in the 
router base, and turns the motor to the right or left, raising or lowering 
it,— giving the motor the projier depth adjustment. 

Instead of the trigger found in similar devices, the switch has been 
placed directly on the housing of the motor to which a jiair of handles i< 
attached. This arrangement gives a better control of the a])])aratus. 

In comjiarison with similar tleviccs, this cutter olTcrs the creat 
advantage that it docs not require any con*: in other worth, the U'Ual 
technicpie of aiiplying a cast can be employed. The ap])aratu< i- powerful 

* Dcnionstr.iled .at the nicetin!; of llio Chicaco <Irtliol>:e'dic (’hil), .ti'iil 10. lor.O 

70:; 
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enough to cut not only (ho i)!as(cr but also any of the customary re- 
cnfoieeiuenls, such as basket sj)lints, flexible metal strips, etc. As the 
router is iirotected witli a so called shoe, and as the direction of the cutting 
is not toward the injured limb but jiarallel with its surface, the danger of 
trauma is excluded. 


A PELMC-BAND LEG BRACE WITH 

THE HIP 


TWO-WAY MOTION AT 


HY nnwiN r. patton, m.d., los angeles, California 
/'VoM the Clinic of the Loc Angeles Orthopaedic Hospital 

In leg conditions in which a fixing point above the hip is needed for 
bracing, and in which flexion and abduction of the hip are permissible, 
the brace here iirc.sented is adA'antageous. 

The prineijile of allowing lateral motion in addition to the usual 
forward and backward motion at the hip obviates the necessit}’’ of frequent 
repairs, due to the ripiiing out of pch*ic-band rivets or the AAU’enching of 
the hip joint in a brace in Avhieh lateral motion 
is not allowed for. In a bilateral stiff-knee 

brace, such lateral 
hinging also permits 
the patient to go up 
and doAvii stairs b}^ 
spreading the legs 
apart. 

The side action 
is gained by using an 
ordinary barn-door 
hinge as the upper 
end of thesidebar, in- 
stead of the usual 
solid piece. Figures 
1 and 2 illustrate the 
practical mechanics. 

There is no loss of de- 
sirable fixation as far 
as the lever arm of Fxg. 2 

the brace is concerned. 

This appliance has been used after fusion of a knee and m treating 
bow legs and knock knees. It can be applied in cases in which internal 
or external rotation of the leg needs to be controlled. 
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ACUTE OSTEOMYELITIS OF THE SCAPULA 
(ACROMION PROCESS) 

BY W. E. BROGDEN, M.D., CANTON, OHIO 

The following case of acute osteomyelitis of the scapula is interesting 
for two reasons: first, because of its infrequent occurrence; and second, 
because of the etiological factor. 

W. C., a male, aged sixteen years, was admitted to the Orthopaedic Service at 
Aultman Hospital on February 6, 1936. He complained of pain, swelling, and disability 
of the left shoulder following a chill twelve hours previously. 

On December 15 the patient had sustained a fall on the left shoulder while playing 
basketball. No treatment had been instituted and recovery was thought complete until 
January 13, 1936. On this date, incision and drainage of a left axillarj' abscess had 
been performed. The sinus had continued to drain seropurulent material. Dressings 
had been changed daily and the sinus had nearly healed. 

Physical examination revealed a patient who looked extremely ill. The tempera- 
ture was 104.2 degrees; the pulse, 122; and respirations, 32. Examination of the left 
shoulder showed some redness and induration, which was most marked over the acromion 
process of the scapula. There was acute tenderness over this region. The axillary 
abscess was draining moderately. 

The laboratory report was as follows: urinalysis, negative; leukocyte count, 21,100. 
Both the smear and the culture showed long-chained streptococci. 

Roontgenographic examination showed an osteomyelitic process involving the 
acromion process of the left scapula, with cloudiness of the lateral third of the clavicle 
and the epiphysis of the humeral head. Rocntgcnographic examination of the left 
shoulder on January 15 was negative for bone involvement. 

Under general anaesthesia, an incision was made along the outer third of the clavicle, 
across the acromioclavicular articulation and acromion. No purulent material was 
encountered in this region. Arthrotomy of the shoulder joint with an aspirating needle 
revealed nothing. The periosteum was incised and retracted. Seque.strectomy was 
performed on the acromion process of the sc.apula, and drill holes were placed in the 
outer third of the clavicle. The bone both of the acromion and of the clavicle was soft 
and spongy, and a small amount of pus was present. The entire wound was packed opfui 
with vaseline gauze. The axillary abscess was explored and evacuated, and apiiroximately 
half a pint of purulent material was obtained. .\ Velpeau dres.^ing was then applied. 

Twelve hours after the operation, the temperature was 99.6; the puke, 11."): ami 
respiration, 22. The following day the temperature rose to 101 and then (lropi>e<i to 
normal where it remained. 

On February S the drc.ssing was changed, and active motion was i)ermitted. Three 
weeks later the axillary absce.ss had entirely healed. Five weeks later the wound on the 
left shoulder had entirely healed. Ten weeks after the operation the wound- had he;ih d 
and function of the left .shoulder joint was normal. 

No doubt the ostcoiiiyclit i.s wa.s the <liroct re.-ult of an iini)n)i)crly 
drained axillary ab.scc.s.s, and tlio avomn* of infection was the blood stream 
as no eontignons channel between the abscess and the acr()ini(m could be 
demonstrated. The radical evacuation of the ab-ce-s facilit;tte<l to a 
great degree comidete recovery atui cc.-sation of the osteomyelitic jiroce--. 
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A 'FR ACTION SLEEVI-: 


UY KOUKUT T. TINDLAY, M.I)., K.A.C.S., Ninv YORK, X. Y. 

Tliis is !i l)i'iof (U'scriplion of ;in articlo used in tlie treatment of frac- 
tures, which has been thoroughly and sueeessfully tried out on patients 
in the ainhulanee of the Beekinan Street Hospital in the City of New 
York duriiif^ the i)ast three years. 

The traction sleeve is an adjustable, one-i)ioce apparatus for applica- 
tion to standard metal splints (jMurra 3 '-Joncs hinged arm splint and 
Thomas half-ring leg splint) in the treatment of fractures of the extrem- 
ities at the site of accident and during transportation to a hospital. In 
conjunct i'm with the splint, the sleeve accomplishes im7n6bihzation, 

(raclion, and SKspoisio/i of the injured 
part. It is considered an improve- 
ment over the various methods nowin 
use with the same splints, for the same 
purpose. 

Figure 1 shows the traction 
sleeve as a one-piece article, ready for 
use. The sleeve part is made of 
heavj’’ sail canvas with a zipper in 
back. The only purpose of the zipper 
is to change the canvas to one thick- 
ness for scrubbing. When the canvas 
is oi)ened out to one thickness, it 
measures twenty-one inches at the 
top, thirteen inches at the bottom, 
and thirtj'' inches at the sides. The 
sleeve slides o^mr the metal rods of the 
splint (Fig. 2) and, without adjust- 
ment, fits the largest size standard 
leg splint. The two tapes extending 
upward at the top of the sleeve (Fig. 
1) are web tapes, one inch wide and 
fifteen inches long. These tapes are 
equipped with adjusting buckles at 
the bottom and halter clips, witJi 
holes one-half an inch in diameter, at 
the top. These clips fasten to rings 

at the joints of the splints* and they prevent the sleeve from shppmg 
distally on the splint when the injured extremity is riding on i . 

* These rings, one on each side, are sewed to the ha two-way 
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Fig. 2 


small tapes coming from the back on each side are half an inch in width 
and eight inches in length, and are placed five inches apart. These are 
used to tie across in back in adjusting the width of the sleeve to the width 
of the splint. The length of the sleeve is adjusted by tucking in the top 
and the bottom. When tucked in to its full extent — to the attachment 
of the two one-inch web straps at the top and the one-inch web strap in the 
center at the bottom— the sleeve fits the smallest standard arm splint. 

The two large straps, extending from the right-hand side of the 
sleeve (Fig. 1), are of heavy canvas with buckles and holes, and fasten 
completely around the extremity and the splint, above and below the 
elbow or knee (Fig. 2). Each strap is thirty-three inches long and three 
and three-fourths inches wide at the buckle and tapers down to the 
width of the buckle at the holes. There are sixteen holes in each strap, 
one inch apart, and reenforced with metal. The straps are fastened to 
the main canvas with metal snappers and arc adjustable uj) and down. 

The tape which extends from the center of the lower portion of the 
sleeve is a one-inch web tape, eighteen inches long, and holds the main 
canvas to the leather piece below. Tliis is merelj' to keep the apparatus in 
one piece. The oblong part, shown near the bottom of Figure 1 (fastened 
around the patient’s ankle in Figure 2), is made of heavy, felt-lined soft 
leather, fifteen inches bj' six inches, with a one-inch leather belt attached 
to the middle. This is to be aiiplied as a secure cuff around wrist or 
ankle. Attached to the leather cuff by a metal ring and webbing, in jiosi- 
tions corresponding to each side of the wrist or ankle, are two strands of 
clothc.sline, sixty inches long, which are tied to the end of the splint and 
which continue for susiiension of the splinted extremity. 

The “winder”, which is attached for safe keejiing to the buckle of the 
belt of the cuff in Figure 1 and is .•:een between the distal end of the sleeve 
and the end of the splint in Figure 2, is made of two rinced halter cliji- 
(with holes one-half an inch in diameter), which are held together with 
a ring of heavy leather in the center, so that the winder will bend in any 
direction and adjust its own width. Tin-; is jdaced between the two 
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strands of clothosHno and wo\ind as a Spanisii windlass to obtain traction; 
it is then clanpjod to tho rods of Hk; splint. 


CONCLUSIONS 

Tho trad ion slocvo is washable, non-shrinkablo, and nearly inclcstriict- 
iblc. Several advantages of the sleeve method over other forms of 
cmergenc}" traction have been observed: 

1. It is more comfortable to the patient. 

2. It may be ajiiilied more {pnekly and gentlj". 

3 . It requires h'ss experience and training for its application. 

4. It jirovides even pre.ssure underneath the injured extremity. 
There is no undue sagging. 

5. It does not slip distallj'^ on the splint. 

6. It is adjustable to either arm or leg splint of anj’’ standard size. 

7. It is made in one piece, is compact, and the parts are not easil}’’ 
mi.slaid. 

8. Its ai)]iearancc is ueator than most other types of emergency 
traction apparatus. 

9. It is possibl}' more economical in the long run. 
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lSo2-lIt3G 


On April 29, 1930 the American Orthopaedic Association lo't its oldi-st and one of 
its most distinpuished members in the death of Dr. John Ridlnn at the Newixirt Ilo-jii- 
tal, Newport, Rhode Island. He was eiphty-thna“ years old and the only sundviriK ini-rn- 
her of the little group of fourteen ^\ ho met at Dr. Newton M. .‘^hafi’er's hnu-e in New 
York III January 1SS7 to organize the .Vmerican Orthopaedic A^'oeiation. 

His boyhood was spent on his father's farm in Clarendon. Vermont. He entered 
Tufts C-ollepe where, after two years, he was exivlled for a misdeed of hi- roorn-ni.Me, 
but truth jirevailed and in 1S99 Tufts awareied him the honorarj' d<cns- of M.a-ter of 
.Vrts and in 1920 the degree of Doctor of .''Cienre. After h aving Tuft-, Dr. Rai! on v.. nt 
to the I'niversity of Chicago when- he graduateel m 1S7.'>. Ha\ ing ih^-ah i! uje n .Medi- 
cine as a canvr, he graduated in 1S7.'' from the College of Rhy-ir;:;!.- ai.i! .S’lrg--.;;- of 
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CoJiimbiii Imivorsif Vj Nciv 'i'ork, and in tlw same year he received the degree of Master 
of .Arts froni I lie TJni\-(‘r.sify of ChicaKo. 

Dr. Jiidlon .s(!r\-('ti as intern at St. Lulco’s Hosi)i(al, New York, from IS7S to 1880. 
He was tin'll ajiiiointed .A.ssistanf. Attending Orthopaedic Surgeon at the New York 
OrUioiniedie Di.sjK'jisa ry and Ho.spifal, and In.stnicfor in Orthopaedic Surgery at the 
New A ork Univej-sity Medical School. He was also a .surgeon of the First Orthopaedic 
Divi.sion of llie Out-Patient, Depaitnient of Pellevue Ho.spital, and Assistant at the 
Vanderbilt Clinic. 

On June -I, 1S79, lie married Emily Caroline Robin-son of Newport, Rhode Island. 

In 1891 lie moved to Chicago, where he became Professor of Orthopaedic Surgery in 
Nortliwc.stern Univeivsit.v Merlical School, a position which he held until 1908. From 
190S until 1911 he was Profe.ssor of Orthopaedic Surgery at Rash Medical College of the 
Uiub'ei'sity of Chicago, lie was also Professor of Orthopaedic Surgery at the Woman’s 
Medical School of Northwestern University and at the Chicago Post-Graduate Medical 
School. 

At the same t ime he was Attending Orthojiaedic Surgeon at St. Luke’s Hospital and 
Michael Reese Hospital, the Home for Destitute Crippled Children, and the Convalescent 
Home for Crippled Children of which lie was one of the founders. He was also active 
in cstjiblishing the .Jesse Spaulding School for Crippled Children, now one of the out- 
standing institutions of its kind in the world. 

From the founding of the American Orthopaedic Association in 1887 until his re- 
tirement in 1929, Dr. Ridlon was one of the most outstanding and devoted members of 
that bodj'. He was elected Secretary in 1890 and President in 1894. He was again 
elected Secretary in 1895 and served in that capacity until 1906. He rarely, if ever, 
missed a meeting of the Association up to the time when he moved to Newport. 

Dr. Ridlon entered the Military Service in 191 7 as orthopaedic instructor, and served 
at various posts. In January 1918 he organized the School of Instruction for Ortho- 
paedic Medical Officers in Chicago. The teaching whicli he supervised was carried out 
.at the various medical schools and hospitals. Wien the course was finished in the 
summer of 1918, he carried on orthopaedic instruction in the Army Medical School at 
Camp Grccnlcaf and other posts until the Armistice. 

About seven j'cars ago Dr. Ridlon moved to his summer home in Newport, Rhode 
Island, to live permanent^- He 'was then active for the first five jmars and did con- 
sulting work at the Newport Hospital and the Newport Naval Hospital. At the latter 
institution he suggested to the Commandant the advisabilitj' of a weeklj'^ consultation 
visit, and continued this activity for some time. 

He also interested himself in the affairs of the American Legion and gave freely of 
his time and effort to the veterans’ problems. An e.\'amination of all the school children 
of Newport for faulty posture was an outstanding instance of his energy at the age of 
eighty. During this period he was a fairly regular attendant at the meetings of the Bos- 
ton Orthopaedic Club and of the Rhode Island Medical Society. At one of the meetings 
of the latter society he presented an excellent paper on congenital dislocation of the hip, 
discussing the subject from all angles with a comprehensive differential diagnosis. 
About three years ago he was elected President of the Newport Medical Society and 
served for one year. He carried on a large correspondence and worked each day dili- 
gently on his memoii’S. 

His contributions to the literature of Orthopaedic Surgery consist of about 125 
articles, but he will probably be best remembered for his writings on congenital dislo- 
cation of the hip, through which he made a real contribution to the subject. 

A visit which Dr. Ridlon made to Hugh Owen Thomas in 1887 at Liverpool resulted 
in lifelong friendships with Mr. Thomas and with his nephew, Robert Jones. He was 
very deeply impressed with the soundness of Thomas’ views regarding diseased joints 
and the necessity for rest in then- treatment, and he remained a most ardent advocate 
and teacher of those principles all his life. In 1899 he collaborated with Sir Robert Jones 
in a treatise on Orthopaedic Surgeiy, in which the writings and teachings of Hugh Owen 
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Thomas were more elaborated, and "modified by their OT\'n personal experience and 
convictions”. It is a little volume which would well repay the reading by every jmung 
orthopaedic surgeon of today. 

Dr. Ridlon was a man of great energy, and an indefatigable worker, with the neces- 
sary patience to foUow out the most obstinate cases with unflagging interest, and he 
was always trying to work out a better method for securing the results which he felt 
should be obtained. 

He was given to thinking straight and reasoning logically, and when he had come 
to a conclusion he was ready to defend it against all comers. With his striking and domi- 
nant personality, this brought him into argumentative conflict with some of his con- 
freres, but without resentment or animosity. His gift for teaching objectivel3' and the 
thoroughness of his work always secured the interest and admiration of his students and 
assistants. The most loyal and devoted of his lifelong friends were those who had been 
associated with him in his clinical teaching and private practice and had had an oppor- 
tunity to know the man as well as the teacher. He had the gift of being able to stimu- 
late the interest and enthusiasm of the younger men who came under his influence, and 
many of the men who in later years have achieved prominence in Orthopaedic Surgerj', 
especially those in the Middle West, owe much of their success to the encouragement, 
advice, and inspiration which thej' received from him. Not only to the members of the 
American Orthopaedic Association, but also to his many professional friends of the 
younger generation elsewhere, he was affectionately known as “Uncle John”. In his 
death we have lost a great member of our profession. 
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News Notes 

Tlio Fiftii'tli Amm.'il iMootinKof (Ik* American Orthopaedic Association was held 
in Aliln nulvoo, isfonsin, ;i( (Ik* Hot cJ •''cliroedcr on iS lo 21 , under the presidency 
of Dr. I'rederiek .1. (hiensleii. 

The lir.st d.'iy w.n.s n elinieal day, and e.asc.s were pre.sented by Dr. Gaensien and his 
a.‘''.socia(e.‘i in Milwaukee. A f'olf (onrnatneid was Jicid on (he afternoon of the first day. 
7 he reniainiiift portion of (he Meeting was given over to tlie presentation of papers, as 
follow.s: 


Ttrnsn.w, M.ay 19 

Morning Session 

IVo.sident ’.s Addre.^.s. 

Dr. I'hedcriek J. Gaen.slcn, Milwaukee, Wisconsin. 

History of I’racturc Treatment. 

Dr. William .Arthur Clark, P/isadena, California. 

New Operative Procedure for Jnstalnlity of the Knee Joint. 

Dr. II. Page Mauck, iliehinond, Virginia. 

Treatment of Intercondylar Fractures of the Elbow Joint with Skeletal Traction. 

Dr. Rudolph S. Reich, Cleveland, Ohio. 

Fj'acturos and Fracture-Dislocation of the Cervical Spine. 

Dr. William G. Turner, Montreal, Canada. 

Dr. William Cone, Montreal, Canada. 

Afternoon Session 

Fractures of the Acetabulum with Subluxation of the Hip. 

Dr. Willis C. Campbell, Memphis, Tennessee. 

Series of Fractures of the Neck of the Femur, United with Excellent Functional Re- 
sults after Treatment by Means of Smith-Petersen Nail. 

Dr. J./awson TJioi'Uton, Atlanta, Georgia. 

Dr. Calvin Sandison, Atlanta, Georgia. (Bj* in\atation.) 

Inclination of the Pelvis and Acetabulum as a Causative Factor in Slipped Epiphysis 
and Non-Union in Fractured Hips. 

Dr, Lloyd T. Brown, Boston, Massachusetts, 

Analysis of Results of Early Treatment of Congenital Dislocation of the Hip by 
Manipulation and Osteoclasis for Anterior Distortion. 

Dr. Arthur I&ida, New York, N. Y. 

Dr. Paul Colonna, New York, N. Y. 

Dr. Francis J. Carr, Jr., New York, N. Y, (By invitation.) 

Wednesday, May 20 

Morning Session 

Septic Hips: A Study of End Results. 

Dr. Carl E. Badgley, Ann Arbor, Michigan. 

Acute Osteomyelitis. Treatment in tlie Light of Recent Serological Findings. 
(Read by title.) 

Dr. D. E. Robertson, Toronto, Canada. 

Primary Point of Infection in Tuberculosis of the Hip. 

Dr. Dallas B. Phemister, Chicago, Illinois. 

Dr, C. Howai-d Hatcher, Chicago, Illinois. (By invitation.) 
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The Occurrence of Abscesses from Hips That Are Firmly Ankylosed. 

Dr. Z. B. Adams, Boston, Massachusetts. 

Treatment of Bursitis. 

Dr. M. N. Smith-Petersen, Boston, Massachusetts. 

Dr. Paul Norton, Boston, Massachusetts. (By invitation.) 

Bone Metabolism. 

Dr. A. Bruce Gill, Philadelphia, Pennsylvania. 

Dr. Irvin Stein, Philadelphia, Pennsylvania. (By invitation.) 

Afternoon Session 

Wave Mechanics of Muscle Motion. 

Dr. Eben J. Carey, Milwaukee, Wisconsin. (By invitation.) 

Fascial Transplants in Infantile Paralj'sis and Other Conditions Involving Weak- 
ness of the Muscle Groups. 

Dr. Frank Dickson, Kansas City, Missouri. 

Correction of Paral 3 'tic Drop-Foot bj' Tendon Transplantation. 

Dr. Leo Mayer, New York, N. Y. 

Factors Influencing the Balance of the Foot in Walking. 

Dr. R. Plato Schwartz, Rochester, New York. 


Thotisday, May 21 

Morning Session 

An Inquiry on Articular Pain. 

Dr. J. G. Kuhns, Boston, Massachusetts. 

Dr. H. L. Weatherford, Boston, Massachusetts. (By invitation.) 

Auscultation of Joints. 

Dr. Arthur Steindler, Iowa Citjq Iowa. 

Chronic Atrophic Arthritis. 

Dr. Theodore A. Willis, Cleveland, Ohio. 

Treatment of Giant-Cell Bone Tumors. 

Dr. H. W. Moyerding, Rochester, Minnesota. 

Arthrotoinies for Internal Derangement of the Knee Joint. (Read In’ title.) 

Dr. Paul P. Swett, Hartford, Connecticut. 

The Annual Dinner was held on Wednesday evening, May 20, at The Wisconsin 
Club. 

At the Executive Session held on May 19, the following were elected to membership: 
Dr. Mather Cleveland, New York, N. Y. 

Dr. Joseirh E. ^lilgram, New York, N. Y. 

Dr. Alan DcF. Smith, New York, N. Y. 

Dr. W. E. Wolcott, Dcs Moines, Iowa. 

The oflicers for the ensuing year arc: 

President : Dr. H. Winnett Orr, Lincoln, Ncbra.oka. 

President-Elect; Dr. Frederick C. Kidner, Detroit, Miehigan. 

Vice-President: Dr. William G. Turner, Montreal, Canada. 

Trca.surcr; Dr. John L. Porter, Evan.^ton, Illinois. 

Secretary: Dr. Ral|iti K. Ghorinley, Hoche.ster, Minnc.=ota. 

Member of Membership Committee; Dr. Phihii D. Wil'^on, New York, N. V. 
Member of Program Committee; Dr. Carl E. Badglev, .\nn .\rbor, Mirhicaii. 
Delegate to The .\meriean College of .'-urgeons; Dr. W. C. Ciimpbell. M<'miihi>-', 
Tenne.ssee. 

Delepite to The .\menean Boanlof Orthop:.edic.''nrge.’-y : Dr. M, Hei.iier^.on, 
Roelic.-^ter, Minnesota. 

The next Meeting will be held in Lincoln. Nebraska, under the presab nry I'f Dr. H. 
Wmnett Drr. 
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Tlio .Si)rinn Mootiiic of llio riritlsh Orthopaedic Association, under the presi- 
dency of Mr. W. It. Hristow, was licld from April 22 to 20 in Bnis.scls at tiic invitation 
of tlic Jtclpian Surp:iral and Ortliopaedie Societies, wlio met under tiie prc.sidencics of Dr. 
Ilu.ston and Dr. Van llaelst. 

The tiiree d.-iys were spent in vi.sitintt I lie ortliop.aedie and surgical clinics of Bni-ssels 
and in discu.s.sitif; various ortliojiaedic sulijects. Tlie main .suliject was introduced by 
Prof. Parisel wlio, witli li)r. Serhzt, jrresented a report on ‘‘ Apojihy.sitis of the Tihial 
Tuliercle {0.sp;ood-t'clilatter Di.sease)”. In the discu.ssions wliich followed no new 
lipht was thrown on its pathogenesis. It was generally aKreed that: (1) trauma plays an 
cxcitinp; role, jmssihly hy interference with the blood supply of the Krowin^ tihial tubercle; 
(2) adecpiate treatment consists in the avoidance of overstrain during: the active phase of 
the “disease". In e.xceptional cases operation may he necc.-'sary for the rcmov.al of 
trouhlc.soine ealeareous dejiosits in the recion of the tuhercle. 

The following short eommunications were aho juesented: 

Ostco.synthesis of Transverse I’raeturcs of the I'emoral Shaft. 

Prof. .1. Verhruttpe (Anvers). 

Some Operations of Peparative Surgery. 

Prof. Dchez (Liepe). 

Congenital Elevation of the Scapula. 

Prof. MafTci (Brussels). 

Some Roentgenocrams of Congenital Dislocations of the Hip. 

Prof. Maffei ( Bru.‘-*sels). 

Trial of Surgical Treatment for the Prevention of Deformity in .\dolcscent 
Coxa Vai a. 

Prof. Delchef (Brussels). 

Epidural Lipiodol Exploration in Spina Bifida Occulta. 

Prof. Delchef (Brussels). 

The Association Dinner was held in La Tarcrnc Roi/alc; the Presidents and ineiuheii 
of the CommiUcc of the Belgian Societies were the guests of the Association. 

The Ladies’ Committee of the Belgian Societies had arranged tours in and around the 
city, which were keenly enjoyed hy the visiting ladies. 

The Annual Meeting of the British Orthopaedic Association, will be held in 
London on October 30 and 31, 1936, under the presidency of Mr. W. R. Bristow. 

The First Congress of the Sociedad Espanola de Cirugia Ortopedica ) 
Traumatologfa was held in Barcelona on June 19 to 22. The subjects chosen for dis- 
cussion at this meeting were “The Pathology of Hydiarthrosis”, “Medullary Conipies- 
sion in Pott’s Disease”, and “Operative Treatment of Recent Fractures of the Long 
Bone.s”. 

Dr. H. Earle Conwell announces Ins association with Dr. John D. Sherrill, 216-222 
Medical Arts Building, Birmingham, Alabama. 

The First International Congress of Sanatoria and Private Nursing Hoines 
will be held in Budapest in the latter part of September 1936. Short abstracts of oo 
tures, discussions, proposals, etc., should be sent as soon as possible to the Connnitteei 
Margitsziget Sanatorium, Budapest. 

The American Public Health Association will convene in New Orleans, Louis' 
ana, on October 20 to 23 for its Sixty-Fifth Annual Meeting. A report on the state o i® 
nation in matters of public and personal health will be presented. The President- 
of the Association is Dr. Thomas A. Parran, Jr., Surgeon General of the United o 
Public Health Service, and the Executive Secretary is Dr. Reginald M. Atw'ater. 
tional headquarters of the Association are at 50 West 50th Street, New York, N. 
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The Deutsche Orthopadische Gesellschaf t will hold its next Congress in Konigs- 
berg Pr. on August 28, 29, and 30, under the presidency of Prof. Dr. Lothar Kreuz. On 
the first day the morning session will be devoted to discussions on “The Role of Ortho- 
paedic Surgery in Congenital Deformities”, and in the afternoon the subject to be con- 
sidered will be “The Role of Orthopaedic Surgery in Hygiene”. On the following days 
the papers to be presented will deal with: “The Knowledge and Treatment of Talipes 
Calcaneus”, “The Biology of Amputations”, “The Pathological and Clinical Considera- 
tions of Acute Lumbago”, and “The Origin, Prevention, and Treatment of Ankylosis”. 

The Eighteenth Annual Meeting of the Soci^te Franpaise d’Orthopedie will 
take place in Paris on October 9 and 10, under the presidencj"^ of Prof. Le Fort. The ques- 
tions to be considered are “Spondylolisthesis” and “Abnormal Callus of the Instep”. 

The Clinical Days of the Societe Francaise d’Orthopedie will be held in Turin 
on September 18, 19, and 20, under the direction of Prof. Ugo Camera. The opening 
meeting will be held at the Ospedale “Regina Margherita" . At a session at the Clinica 
Chirurgica, Prof. Uffreduzzi will present cases and there will be demonstrations of 
technique, including surgery of the hip, treatment of inequality of leg length, treatment 
of the sequelae of poliomyelitis, treatment of congenital club-foot bj’ tendon grafts, etc. 
An attractive program of excursions in Turin and the neighboring country has been ar- 
ranged. 

The First International Conference on Fever Therapy, originally scheduled 
for the end of September 1936, has been postponed to permit more time for the prepara- 
tion of material. The new dates set for this Conference are March 30 to April 2, 1937. 
The sessions will be held at the College of Physicians and Surgeons, Columbia University, 
New York City. A tour has been arranged to take place immediately after the Confer- 
ence to enable physicians to observe the techniques employed in fever tlicrajiy in some of 
the hospitals in the eastern section of the United States. Among the institutions to be 
visited are: the Strong Memorial Hospital of the University of Rochester, Rochester, 
New York; the Henry Ford Hospital, Detroit, Micliigan; The Mayo Clinic, Rochester, 
Minnesota; the Kettering Institute for Medical Research at the Miami Valley Hospital, 
Dayton, Ohio; and Northwestern University Medical School, Cliicago, Illinois. Further 
information regarding the Conference may be obtained from the General Secretary, Dr. 
William Bierman, 471 Park Avenue, New York, N. V. 

The Sociedad Argentina de Cirugfa Ortopedica, which has just been founded 
in Buenos Aires, announces the election of the following officers: 

Chairman: Dr. Luis A. Tamini 
Vice-Chairman: Dr. Jose A’alls 
Secretary: Dr. Carlos E. Ottolcnghi 
Treasurer: Dr. Pedro H. Garavano 

The Third Congress of the International Society of Orthopaedic Surgery, 
which is to be held in Bologna, Italy, will open on .September 21 with a Gcnend .^s-embly. 
Prof. Vittorio Putti is the President of the Society and the President’s Dinner will taV:e 
])laeo on the evening of the opening day. The next three days will I)c devoted to a pres- 
entation and discus-sion of jvipers. On the afternoon of .^ejit ember 24 the members will 
leave for Rome and on the next day they will have ojjportunity to visit the new Clinic of 
Orthoiraedic Surgery in Rome and ti> observe various clinical demon*-! nit ions there 
There will also be an exhibition at the Istilutn Rizzoli to show the progre-s achievi'd in 
the surgery of the locomotor ap]iaratus. This c\l>osition will inrhide a scietitific .-erti.m 
and a teehnical section. 


The meetingof the Orthopaedic Section of the .\mcrican Medical .\ssociation 
was held in Ivans'is City, Mis- inri. on May 13. 14, and I."). On the fir-! afterr -....i 
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Cli.nirmnn, Dr. .Art hiir '1'. F.chk, prcscMifcd hi.s addro.^-s on “The Early Orthopaedic Treat- 
ment of I’olioinyelitis’-. T),e ,t,I of the lir.sl d/.y u-.a,. allotted to the papers and discus- 
.sions on “ITaetnre.s of Hie Xeeh of the I-ennir’’. 

On the second day ther(' was a symj)osinin on O.stcoinyclitis inehiding “Growth 
Changes in Hone and “I.ate Tnf(*etion J)(ie to tin; Use of Wire and Pins”, 

At the Inisiness session on May lo the following oflicers were elected for the coming 
year: Dr. f'reinont. A. Ch.andler, Clniirinan; Dr. .fohn Dunlof), \’ice-Chairnian; Dr. 
Pobert Fnnslen, .Secretary. Dr. .1. S. .Speed, Dr. Kohert .Schrock, and Dr. Arthur 
^-■ngg ycic .aj)j)ointed to the I'jxeentive Commitlee. Dr. Henry W. Alcycrding continues 
ins appointment to the House of Delegates with Dr. Koland Hamn.ond and Dr. J. S. 
.Speed .'IS alternates. 

I he rem.'iindei' of the meeting was rievoted to a general program including tuber- 
eulosis, bone-grafting, slipped femond epiphysis, eorreetion of faulty posture, and ha- 
bitual dislocations of the shoidder. 


At the .'iinuial meeting of the Deutsche GcscIIschaft fiir Unfallheflkunde, 
Versicherunfts- und Versorgungsmedizin, held in Berlin on October 18 and 19, 1935, 
the problems relative to some of the general questions of insurance, hygiene, lieredity, 
and grout h were discussed iind ])a)icrs were presented by Prof. Htibner (Berlin), Prof. 
.Schmidt (Remseheid), Piof. Dersch (Berlin), Prof. Charlton (lierlin). Prof. Kuhr (Ber- 
lin), Prof. Zollinger (Zurich), Prof. .Scholtze (Berlin), Prof. Weiler (Munich). Prof. 
Blcnckc (Magdeburg) and Prof. Thomsen (Frankfurt a.M.) discussed some of the questions 
pertaining to the tyjjc and use of apparatus employed in the treatment of orthopaedic and 
traumatic conditions and emphasized the need of more attention on the part of the 
surgeon in its application. Piof. .Schmieden (Fninkfurt a.M.) and Prof. Sauerbruch 
(Berlin) called attention to the importance of and g.ave suggestions in reg.ard to the 
treatment of wounds about the thorax. Prof. Habler (Wurzburg) comb.atted the claim 
that the presence of metallic substances causes decomposition and ati'opliy of bone in 
osteosynthesis. Prof. Baadcr (Berlin) gave some of the results of the use of phosphorus 
in industry. Prof. Sommer (Dortmund) reported on some of the disturbances following 
the use of antitetanic serum. Prof, zur Verth discussed the difficult question of the de- 
sirable length of (he stumj) in amputations of the leg below the knee. As a result of his 
experience, he believes that the stump should not be longer than one-half the length of the 
leg from the knee to the foot. 

The nc.xt meeting will be held in Hamburg, Sejnember 17 and IS, 1936, under the 
presidenej' of Prof. Dr. M. zur Verth. The subjects to be considered are “Heredity and 
Constitution in Their Relation to Insurance” and “Injuries to the Meniscus”. A most 
cordial invitation to attend this meeting is extended to the members of the American 
Orthopaedic Association and of the American Academj' of Orthopaedic Surgeons. 

The Sociedade Brasileira de Orthopedia e Traumatologia has recently been 
organized in Sao Paulo with the object of stimulating and perfecting the study and prac- 
tice of orthopaedic and traumatic surgery. The Societj' has among its founder-s those 
surgeons who are specializing in these subjects, and its members decided to establis i 
headquarters in Sao Paulo because of the development of the Orthopaedic School there. 
The Society plans to hold sessions regularly in the various states as well as in the centra 
office. The annual meetings will be held in the capital of each state successively. 

The officers elected at the organization meeting were: 

President : Prof. Dr. Luiz de Rezende Pueclr 

Vice-President: Dr. Domingos Define 

General Secretary: Dr. Renato da Costa Bornfirn 

Assistant Secretaries; Dr-. Itapema Alves and Dr-. Odair Pedroso 

Treasurer: Dr. Domingos M. Rezende 

Librarian: Dr. Ulysses Bar-buda 

In addition to these, editorial and adrdsory committees rvere appornted. 
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The first annual meeting was held in June of this year under the presidency of Prof. 
Dr. Rezende Puech, and was attended by Dr. Vittorio Putti of the Italian Orthopaedic 
School in Bologna, and also by Brazilian members of the profession. 

Prof. Putti spoke on “Orthopaedic Surgery in Contemporarj' Medicine” and showed 
that orthopaedic surgery as it has developed has come to include most of the surger 3 ^ of 
the locomotor apparatus and that traumatology is, therefore, closely allied with it. Prof. 
Rezende Puech presented an excellent discussion on the question of “Anterior Tibiotarsal 
Arthrodesis by Bone Graft in the Treatment of Old Paraljdic Talipes Calcaneus”. Prof. 
Barros Lima contributed an interesting stud}’ on new aspects of the treatment of osteo- 
articular tuberculosis in Brazil. 

During the closing session Prof. Vittorio Putti (Bologna), Dr. Fred Albee (New 
York), and Prof. Ombredanne (Paris) were elected Honorarj’ Members. 

The next Congress will take place in Rio de Janeiro in July 1937, under Prof. Achilles 
de Araujo, the nenly elected President. The following subjects have been chosen for dis- 
cussion: “Congenital Dislocation of the Hip in Brazil” and “Fractures of the Neck of 
the Femur”. 


The First Congress of the Ukrainian Society of Orthopaedic and Traumatic 
Surgery took place on January 24 to 28, 1936, at Kharkov, U. S. S. R. 

Since 1925, at each surgical congress one daj’ has been allotted to the consideration of 
orthopaedic surgery. This time was filled with the discussion of important questions 
arising in orthopaedic and traumatic surgerj’, and the necessity of organizing a special 
congress finally became evident. Some difficult}’ was encountered in tlie final arrange- 
ments, but this year it was decided to call the First Congress of the Ukrainian Orthopae- 
dic Surgeons. Four hundred orthopaedic surgeons from the different parts of the Union 
were present and the meeting acquired the character of an All-Union Congress. The 
committee in charge of the meeting was of the opinion that tlie First Congress should pay 
special attention to the question of organization. 

The first day was devoted to questions which liave an important bearing on ortho- 
paedic surgery, such as the system of health preservation, medical education, fundamen- 
tal principles of classification and registration in orthopaedic surgery, tlie necc.'sity of 
uniform nomenclature, typical records of cases, orthopaedic propliylaxis for cliildren, and 
types of orthopaedic institutions. Papers on these subjects were read liy delegates from 
different parts of the Union. Tlie question of the role which orthopaedic surgery should 
play in the matter of medic.al education called forth some controversy, — its place among 
other subjects, the question of the number of lectures to be assigned, and also whether 
trauma of the locomotor apparatus should be included under orthopaedic surgery. Spe- 
cial stress was laid on the importance of the uniformity of standards for the registration of 
orthopaedic patients. 

The second day was devoted to the question of traumata of the locomotor appara- 
tus. The principal subject on this program was injuries due to machine labor, and es- 
pecial attention was paid to methods of reducing the frequency of these injuries. .\ 
scries of reports dealt with cases of trauma occurring in street traffic. There were also a 
number of reports on methods of economizing the capacity for work which remains after 
diseases or injuries to the locomotor apparatus, and also on the use of prosthe.’-e.'- for 
workmen. 

On the third day the question of poliomyelitis was considered. Thirty rejvnts were 
presented dealing with the con.scrvativeaiid thcojierative treatment of the eon.seipieaee.s 
of jiolioniyelitis. A series of rejuirts were devoted to the results of ojierative treatment, 
transplantation of tendons, astragaleetoiiiy and arthroereisis. 

The fourth and last day was devoted to arthrojilasty, and a miinhcr of orthojciedic 
surgeons presented their experience in dealing with this ]in'ee<lurv. 

.\t the same time an cxhiliition was arranged with mte.-r-.-ting exhilnts of ihflen tit 
lihxses of ortho]>aedie work, whieh bore witness i,, the success of i!;e voting ."s o iet or*.’.'., 
jiaedic surgeons. 

The next Congress will take place in 1937 in I.emngra'l. 
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Current Literature 

Du; oiiTiioi'AOiscm; t\’i;t.Tr,iTi;iJATri{. Kdifcd by Prof. Dr. Aiigu-st Blenckc and Prof. 
Dr. Ilorinami (lonliL II. H.-md. SnittRarf, Ffirdinarid Enke, I93G. Tu'o vol- 
ume‘s, lOG marks, Ic.ss a di.scotmt of 2o per cent, to jnirchiiscrs outside of Germany. 
The .second of the two volumes of “ Die orf liopiidi.sclic Weltlitcratur”, edited by Dr. 
Plencke and Dr. Goclit vitli the collaboration of a large numl)er of very prominent 
orthopaedic .snrgoon.s in diireiont parts of the world, lias recently appeared. The first 
volume met a great need for a comprehensive collection of the world literature and in- 
cluded references to the general subjects connected with orthopaedic and traumatic 
surgery. Ihe second volume is confined to subjects of distinct orthopaedic interest. 
The references are indc.vcd under the nuthor.s’ names in fifteen groups, so that the reader 
has ca.sy accc.'^s to the literature iicrfaining to the .sjiecial subject in which he is interested. 
The grouping is .as follows: 

Deformities and Diseases of the Neck and Head; 

Deformities and Diseases of the Thorax and Shoulder Girdle; 

Posture, Malposture, Scoliosis, and Kyphosis; 

Tuberculous Spondylitis; 

Deformities and Diseases of the Spine; Back Pain and Lumb.ago; 

Deformities and Diseases of the Upper Extremity; 

Deformities and Diseases of the Pelvis and Ischium; 

So Called Congenital Dislocation of the Hip; 

Tuberetdous Hip Disease and Its Sequelae; 

Coxa Vara, Coxa Valga, Malum Coxae, and Other Diseases and Deformities of the 
Hip; 

Genu Valgum, Genu Varum, and Genu Rccurvatum; 

Deformities and Diseases of the Upper and Lower Extremities and of the Knee Joint; 
Pes Equinus, Equinovarus, and Various Deforinities of the Foot; 

Flatfoot, Pronated Foot, and Splayfoot; 

Diseases and Deformities of the Joints of the Foot and of the Toes. 

The more extensive interchange of medical and surgical studies from the different 
countries and the increasing contributions from many countries which a few 3 'ears ago did 
not produce any appreciable .amount of liter.ature dealing with orthopaedic problems are 
factors which have played important roles in making this volume a valuable addition to 
the library of the orthopaedic surgeon. 


Emergency Surgery. By Hamilton B.ailey, F. R. C. S. (Eng.). Baltimore, William 
Wood & Co., 1936. $14.00. 

It is veiy appropriate that tliis e.vcellent book should open with chapters on In- 
travenous Infusion”, “Blood Transfusions”, “Anaesthesia for Urgent Operations”, and 
“Armamentarium”. This is a book on emergency surgery. Everything is short .and to 
the point. In regard to the sterilization of the p.atient's skin, one sentence is enough: 
“The iodine preparation of the skin lias stood the test of time, and for urgent cases it is 

When the various types of surgical operations are considered, the instruments needed 
are described and illustrated, the incisions to be used are shown, and in many instances 
the pathological conditions are illustrated in color. Pitfalls, complications, s loi cu , 
and operative approaches are discussed briefljn 

Abdominal and thoracic surgery receive by far the greatest amount o a ^ ’ 
The excellent chapters on bones and joints possibly are not complete enough. le i ea 
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ment of simple fractures is not mentioned. Compound fractures rate only a short chap- 
ter of ten pages. 

Some of the procedures in the operative treatment of compound fractures are open 
to criticism. The paragraphs on the Carrel-Dakin method are good but inadequate. 
The Orr treatment is mentioned briefly for complications arising from compound frac- 
tures. 

Dislocations assume their place in tliis volume and the usual manipulations for their 
reduction are indicated. The chapter is well illustrated. Aspiration and drainage of 
joints in acute suppurative arthritis are well described and illustrated. The chapters on 
“Nerves and Tendons”, “Lacerations of the Hand”, and “Infections of the Hand” are 
all good. 

One of the best chapters in the book is the one on “Urgent Amputations”. The 
text and the plates are well prepared. The important details of the best levels for ampu- 
tation, the operative technique, and the application of artificial limbs are thoroughlj- 
described. 


Lbs osteotomies sous-thochanteriennes dans le traitement des luxations con- 
GENiTALES iNVETEREES DE LA HANCHE. By Pierrc-Marcel Lance. With a Preface 
by Pr. Ombrcdanne. Paris, Masson et C*', 1936. 30 francs. 

The author states that the experience of the last few years ndth osteotomies has been 
sufficient to warrant the deduction of the indications and the development of a safe and 
sure technique. In this book he confines his study to the subject of subtrochanteric 
osteotomy, with particular attention to the bifurcation operation of Lorenz. He gives 
an excellent description of the pathological anatomy both of the bones and of the muscles 
which are associated w’ith malposition of the pelvis, etc. 

In this book osteotomies are divided into two groups: those performed with the ob- 
ject of changing the direction of the femur, and those done to give pelvic support. In 
considering the first group, the author reviews the various methods and types of osteot- 
omies, beginning nith that advocated by Ivirmisson. He discusses the indica- 
tions and also the problems which may arise in connection with this operation. 
Many cases are cited to illustrate the various deformities for which this procedure is in- 
dicated. 

In discussing the second group, the author considers in detail the bifurcation opera- 
tion of Lorenz, including a short review of its first use, its reception, and its employment 
in the earl 3 ' j'ears. He then discusses the defects and failures of this operation and of 
other forms of osteotomj’ and tlie general considerations which must lie borne in mind 
in the emploj'ment of subtrochanteric osteotomies performed with tlic object of giving 
pelvic support. He next reviews the anatomical and mechanical factors in order to explain 
the defects of this operation whicli places the upper end of tlic lower fragment in the 
imperfect acetabulum, a practice which he consulcrs to tie unsound and frequenth' un- 
satisfactory. The advantages and dis.advantagcs of tliis method arc discu.==ed in detail, 
and the author is distincth’ in favor of its modification. One of the most imjwrtant re- 
sults of the modified method is tlie verj’ sati.sfactorj' correction of the tilling of the pelvis. 

The high ostcotomj’ of Froclich and the low osteotomv of Selianz arc discussed and 
compared with the usual methods of osteotomy. Cases arc cited whicli illustmte tlie 
conditions in which these methods arc u.sed and the results, lioth favorable and unfavor- 
able, arc given. 

The criticisms which the author makes in regard to the various methods are neeom- 
panied b\- suggestions .as to the ]iroce<Iures which may be emploved to meet the objee- 
tion.s. The different methods which are described are illustrated by c.-L<es anil exe, I!cat 
roentgenograms. Not only are the favonible re.sults given, but the failure., are a!..<, in- 
cluded, with the reasons for failure in many ra.ses. The Ixaot; is well illustra;«.<l vitl, 
photographs, rocntgenogniins, and drawing.:, and a very conqin hensive b..Mi..grap!;v is 
appended. 


Will. 3. JlMsY 
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Ami'-iucan Mautyus to S('ir.s-ci; tmiioitoh Tin: Hokntohn' Rays. By Percy Brown, 
M.D.. F.A.C.P., I'.A.C.R. Springfield. Illinois, Charles C. Thomas, 1930. .$3.50. 
Jm thi.s hook Dr. Hrowji frihnfe fr) the j)ion(’ers who sacrificed fhem.selvcs in the 
early develoi)ment of the nsi; of the roenttcen ray and who, 1 ) 3 ' that sacrifice, gave to 
mankind one of the most .'^ignid henefil.s of moilern times. Dr. Brown, liimself a pioneer, 
is w(>l] e(piij);)ed for tliis t.'isk and ha.sgiv<*ii a f)re.senfation uhicdi is evidetifl 3 ' the result of 
a labor of love. 


Preceding the biographies of tlie represent.atives of this grouj), wliieh is confined to 
Americ.'in roentgenologists, Dr. Hrown fnrnislies tin* re.ader with an interesting historical 
sketch of soiiK' of the moi'e important .and interesting phase's in the dcvelf)j)inent of this 
f herapeiif ie agent and of the diflienllii's which these pioneers were obliged to overcome. 
Also inehuh'd is ;i histoiy of the long pt'riod in which these men wore subjected to the 
dangers of the roentgen raj' before these d.-mgers weri' recognized, and of the still longer 
period lu'fore adequate protection was .'ifTorded these oi)er;ifors. Tliis portion of the 
book is also fidl of interesting information on the meeh.'inieal and scientific as well as the 
clinical work which was necessaty for the develoj)ment of this speciaitj'in flip earlj' dnj’s 
before the value of (he roentgen raj' Imil received adequate recognition. The author 
emjihasizes the enthusiasm of the iiioneers for their work and their belief at that time in 
the future of their sjieeiidt.v. 

Dr. Brown jwj's tribute to each of (he men whose biographies appear in this volume, 
and his personal contact with a large number of them enabletl him to portraj' much of 
tlieir characters which otherwise would have remained unrevcaled. In the discussion of 
their lives he has included the sjiecial contribution which each has made to the dcv'clop- 
mi'iit of the roentgen ra.v. 

It is fortunate (hat Dr. Hrown was jirompted to perpetuate in this waj' the record 
of the sacrifice which these men have made in their contributions to this branch of medi- 
cine. The I'eadc'r will find the book extremel.v interesting, and the personal element, 
which is evident throughout, adds verj* materiallj' to its attractiveness. 


Dir: Naciuiriiandluxg nach OpRii.-moNEX. Bj' Prof. Dr. Paul Reichel. 3. Aufl. 

Berlin, Julius Sin inger, 1930. 25.80 marks. 

The first edition of Prof. Rcichel’s book on postoperative treatment was published in 
1S9G. The third edition, which has j’ust been issued, is based on more than thirty j'ears’ 
experience as the director of a large Surgical Service. The subj'cct of postoperative care 
lias not alwa.ys received the attention which is due so important a part of the treatment; 
operative technique has attracted the greater attention. It is encouraging, therefore, 
to sec that the field is being covered and that the demand for e.xpcrt information has 
resulted in this third revised and enlarged edition. 

This book covers the entire field of surgery. The larger portion is devoted to gencial 
surgeiy, but there is a veiy generous section girmn up to subjects bearing on orthopaedic 
and traumatic surgery. The subjects arc considered under the regional grouping,— the 
spine and the upper and lower c.xtrcniitics. The treatment of most of the orthopaedic 
and manj”^ of the traumatic cases nccessarilj’’ includes the use of apparatus, and many 
kinds of apparatus are described and illustrated. The tendency to adhere to some of the 
older and well-established types is evident. This conservative attitude is most com- 
mendable. . , 

As the author states in the preface, the book is not written for the experiencca 

surgeon. It is intended for the younger surgeon and general practitioner, and to them i 
will be of great value. 


LeS TUMEURS primitives DU RACHIS. ChIRURGIE DU CORPS VERTEBRAL. By J. BoU- 

dreaux. Paris, Vigot Freres, 1936. 45 francs. linve 

The author calls attention to the fact that the primary tumors of the spine 
alwaj'S been regarded as rather unusual and have not received sufficient attention. 
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work of Sclilesinger, which appeared in 1898 and which marked an epoch in the under- 
standing of vertebral tumors, served as a basis for subsequent studies which have demon- 
strated the importance of primary tumors. With the development of accurate facilities 
for investigation and study, it is now advisable to rearrange the grouping of the primar 3 ' 
vertebral tumors with the special object of establishing identification bj' the evidence 
given by the x-ray and pathological anatomj'. The author has found this task rather 
difficult because of the imperfect reports included in the literature of the earlier j’ears. 

In treating this subject, the author has divided the book into four parts. The first 
is a consideration of the malignant tumors, including mj’clomata, Ewing’s sarcomata, 
osteosarcomata, chondrosarcomata, fibrosarcomata, and chordomata; the second is a 
discussion of benign tumors, among which are myeloplaxomata, angiomata, chondromata. 
osteomata, lipomata, fibromata, and solitarj' cj'sts; the third is devoted to diagnosis of 
the primary tumors; and the fourth is concerned with treatment. 

Each group is carefully discussed with reference to the ctiologj’', structural pathologj', 
occurrence, growth, clinical characteristics, etc., and it is from this studj' that the author 
has made his classification of these primary tumors. Each type is illustrated b}' typical 
cases, and there are some excellent roentgenograms. It is to be regretted that the author 
has not more fulty illustrated the different types of tumors, but those w'hich are pr’csented 
are very convincing. 

The diagnosis of these primary tumors is discussed from the clinical and roentgeno- 
graphic aspects and with relation to the primarj’ and sccotrdarj' occurrences and the 
malignancy and benignancy, and also with reference to the other pathological affections 
which are formd in the spine. Diagnosis depends largclj’ on the cliirical and roentgeno- 
graphic characteristics, and the author is evidently strongly itr favor of exploratorv 
biopsy as a routine supplementary procedure. 

In the portion of the book which is devoted to treatment, the reader will find a great 
deal of suggestive information to aid in deciding upon and carrj’ing out the method of 
treatment. The use and effect of radiotherapj" on each group is given, as well as the 
results which may be expected from it. In the dtscussiotr of the surgery of tlrc.“e tumors, 
the various approaches to the different regions are very carefully described and the 
anatomy is illustrated by diagrams. 


Handbook of SunoEUv. Bj’ Eric C. Mckie, M.B., Ch.B., F.R.C.S. (Edin.). With a 

Foreword bj’’ John Fraser, M.C., M.D., Ch.M., F.R.C.S.E. Baltimore, William 

Wood & Co., 193G. 84.50. 

In the preface Mr. Mckie states that this book has been written prirnaril.v for under- 
graduates in an attempt to give them the irreducible minimum of surgical knowledge in 
order to pass the final examinations in surgerj'. 

A glance through the table of contents and a rather careful reading of the chai)ters 
concerning bone and joint disabilities would suggest that the author has .'.•ucei'<‘<led verj’ 
well in his purpose. Each subject, although treated briefly, contains the e.-sentials 
concerning the clinical features, course, and tre.atment. In a volume of this sire' it i-, of 
course, im]X)ssible to give more than the barest ontlineof the mullitiide of .surgical condi- 
tions now recognized. The reviewer feels that most students would be benefi1e<l more ly 
a studj- of one of the larger text-books of .surgerj', even though thej' were unabli' to rover 
as much ground in the proce.ss. The mere reading of a compendium is u-uallj' not pro- 
ductive of a clear-cut conception of a disease proce.ss. Ih-cause of limitation of spnre 
presum.ablj', there are verj' few illustmtions and these are diagrammatic. .\s is U'tial in 
first editions, minor faults are frequentlj' encountenal which w ill ihmbtle-- !m- corn-'-t.'il in 
later erlitions. 

It is rather evident that the volume i~ not for jvist-gradiiato u-o. at h a-t prirnarilv, 
and it is imibahlv true that undergraduates in the Uniteii St.ati- will sj- i; m.,-*, o' ih' ir 
information from .\meriean authors. Tlie English undergrridiiate •.mI] jirobaMv fa d tlie 
volume of real service in ]in’l>aration for hi- examiiuation'. 

Vi'l.. XV1!I. NO. Jn.Y 
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Ai'iwu.vyr. iisi > ]}.\.vi)Afii;.v Atrs Km.vik um) Wkhkstatt (Ortfiopactiic 
Hincfs iind Ai)j>Ii!mn's from Clinic nml Worksliop). liy Prof. Dr. Georg Hohmann. 
Ik'iliigeliefl. ziir ZvihvUriJt Jiir nrllwjmilhrhc ClnDiriiir, LXIV, lOSf). Stuttgart, 
I'Vriiiniiml Knke, HWO. T.oO marks. ’ 

I he value of close eooperal ion Iief ween the orf Iiopaedic surgeon aiul tlie liraco-maker 
leant iftilly illnslratial In- this monogratih of .seventy-two jiages. Old jirincipics arc 
utilizi'd in new wa_\.s to produce sonie vahiahlc apfiliaiiee.s. Tlie description of Dr, 
Ilolimann s hip splint for nudum coxae, pseudartlirosis, and gluteal paralvsis appeared in 
hi.s jirevious writings. Now after lie has supervised the eoiistruotion of more than 150 
of them, he pri'senls tin* perfected .splint in all of its various forms. The use of pres.sure 
hy an adjustahle lever in the eorreelion of scoliosis and foot deformities, an adjustable 
straj) to j)re\-ent hip fle.vion, and ingenious jire.s.sure jiads arc outstanding contributions. 

I he eonti'iits will he valuahh' both to the orthojiaedic surgeon and to the brace-maker. 


i in; Pitui; Physician. Tin; MonnitN “Docrou ok Tin; Old School". Bj- W ingate 

I\I. Johnson, I\I.D. New York, The Macmillan Co., 1930. §1.75. 

This volume contains within a small compass a large amount of valuable and saga- 
cious advice which an oldc'r physician might well give to his .son or to any other 3 'oung 
doctor about to enter the juactice of medicine. It is evidentlj- based on the author’s 
experience as a, modern doctor of the old school in North Carolina. Among the most 
interesting of if.s chaptei-s arc fho.se on “Contacts with the Law" and "A Phj-sician's 
Reading”. Anj-one might difTer with the author in liis selection of books, but the point 
of .significance is the importance to every ph.v.sician of literaiy contacts and background 
entirely apart from those of his own profession. 


Fracture.s ok Bonks and Thkir Thkat.mi;nt. Edited b^- Prof. V. D. Chaklin. Sverd- 
lovsk, The Ural Institute of Traumatolog}- and Orthopaedics, 1935. 

This book comprises 125 pages, and Is written bj" several surgeons from the Ural 
Institute of Traumatologj- and Orthopaedics. A description of the simpler methods of 
treatment for closed fractures of the long bones and mandible is given. It is intended for 
the practising phj'sician. It is unfortunate that the paper is of rather poor qualit}'^ and 
the illustrations correspond to the qualitj' of the paper. This book will be of interest to 
those American readers who would like to know how' fractures are treated in an important 
industrial center in Soviet Russia. 


California Medical Associahon Cancer Commission Committee Studies. San 
Francisco, J. W. Stacej'-, Inc., 1936. 76 cents. 

These studies have appeared separately in California and Western Medicine during 
the past five years and represent very careful investigations bj’- the Committee. The 
latest opinions about the sj’-mptoms and onset, methods of diagnosis, and adequate treat- 
ment of early cancer have been collected from the members of the Association and, in 
many instances, from men outside the State. Emphasis has been laid on the need of 
cooperation between the surgeon and the radiologist in dealing with the cancer patient. 

A Committee on Radiology has reported on the part played by the radiologist in 
each type of tumor treatment. The surgical treatment has been dealt rvith by com- 
mittees on the following subdivisions: Gjmecology; Breast; Skin and Mouth; Eye, Ear, 
Nose, and Throat; Genito-Urinary Tract; Chest; Bone; Connective Tissue and Leuke- 
mias; Central Nervovs System; Gastro-Intestinal Tract; Thyroid; and Rectum, Anus, 

and Rectosigmoid. , . , 

Where there has been a great difference of opinion between various groups, botn siacs 

are presented Finally, the appendix gives the results of questionnaires submitted to tlie 
world’s leading cancer specialists on the best treatment of neck glands in cancer ot tne 
lip, tongue, and mouth. 
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Principles and Practice op Recreational Therapy for the Mentally III. By 

John Eisele Davis, B.A., M.A. New York, A. S. Barnes and Co., 1936. 83.00. 

This monograph is intended as a practical manual for those concerned with the 
occupational or recreational treatment of various types of mental disorder. It has been 
prepared by the author in collaboration with Dr. William Rush Dunton, Jr., of the Johns 
Hopkins University, and has a foreword of introduction by Dr. Adolf Meyer. 

The work is based on the authors’ experience on the Veterans Administration Faculty 
at Perry Point, Maryland. After a discussion of tjiies and disease entities, it presents 
the theory of education and reeducation as the basis of occupational treatment of the 
insane. It presents a classi6cation of the various motor and psj'chic activities, the tests 
which may be applied in determining the value and guiding the application of a varietj' of 
formal and informal exercises, and finally it summarizes the aims and objectives of treat- 
ment. It has for some time been realized that occupational therapy provides perhaps the 
most valuable single agent in the palliation and, if possible, rehabilitation of the various 
mental deviations. This -volume summarizes admirably the present status of our knowl- 
edge of this important subject and presents it with an explanation of its rational basis 
and sufficient detail of technical application to make it of value both to the occupa- 
tional therapist and to the psychiatrist. 


The Journal wishes to acknowledge the receipt of the following publications sent to 
the Editorial Department: 

Anales (Valencia), III, Niims. 25, 26, 27, 1936. 

Anales de Pediatrfa (Facultad de Medicina dc Barcelona), II, Niim. 23, 1935. 
Bollettino e Atti della Reale Accademia Mcdica di Roma, LXI, Ease. 10-11, 1935. 
Bulletin of the National Tuberculosis Association, XXII, Nos. 5, 6, 1936. 
Cleveland Clinic Quarterly, III, No. 2, 1936. 

Journal of the Indian Medical Association (Calcutta), V, Nos. 7, 8, 1936. 

Journal of South Indian Medicine (Madras), II, Nos. 5, 6, 1935. 

University of Pennsylvania, Graduate School of Medicine, Announcement for 1936- 
1937. Philadelphia, 1936. 

The Quarterly Bulletin of Sea View Hospital (New York), I, No. 3, 1936. 


Die oPERATn^E Beiiandlung der hadituellen und permanenten Luxatio patellae, 
IM BESONDEREN NACH Krogius UND Goldthwait (Tile Operative Treatment of 
Recurrent and Chronic Dislocation of the Patella, Particularly with Especial Refer- 
ence to the Operations of Krogius and Goldthwait). O. KajK-l. Acta Chintrg. 
Scamlinavica, LXXVII, 201, 1935. 

Weitere Untersuchungen user LuX-vtio p.atellae (Further Sludie.s of Dislocation 
of the Patella). O. Kapcl. Acta Chirurg. Scamlinarica, LXXVII. 296, 1935. 
Follow-up ex.aminations were made on thirty-three patients with forty-two knees 
uiion which operations had been perforniwl. In four iinilatend ca.ses the di-location.s 
were chronic. After a variety of operations three of the.'e were cureil. One of tbe-j- 
cases, that of a congenital dislocation, recurred at once after a Hub-cher-Krogiii> ojvra- 
tion. The writer advise.s against operation in the chronic case if the .“^yniptoms an- not 
distre.ssing. 

Of the twenty-nine patients upon whom thirty-eight opi-rations for n'cum nt di-lo- 
cation of the patella had been performed, four were opt-rated on by a variety of methods 
with one failure and one fair re.<ult. Thirty-four ojx'rations were perfonmei a- follow.-: 
twelve by the Kn'gius technique; twelve by a combination of the method- of Krogiu- and 
Goldthwait: and ten by cap-'ulorrhaphy combiiual with the ti-chnique of GoMtlrarnt. 

The cases are rci>ortcd in detail with the late results. In the ten cr.ees m -nhich the 
Goldthwait technique was uscel alone, there were six curt-' and four failtin--. The ertler 
twenty-four cases, o]>erate<l ui>on by the Kn^gius or cemh;r.e-<! zi'.rxl, in-Iu h i o;... 
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TIio other results 


iiiimodhito fjiiltiro ;m(i one poor rcsitit without iictual redisioention. 
wc'io Kood and those two inolliods arc highly recommended. 

In a fifoup of (ifty-fivo traiimalic di.slocation.s collected from hrstories in the Copen- 
liaKon hoK])itaIs, i5() per cent, of the easo.s were followed hy habitual recurrences and 25 
per cent, hy other dilliculties: only 25 jjer cent, of the i)atiout.s were without complaint. 
A complete t ear of capsule and synovia was found in t hrec eases operated upon soon after 
traumatic dislocation. 'I'he writer advi.ses primary .suture to avoid recurrences. The 
mechanism of causation is (hscu.^sed.—ff'. /'. Jiloniif, M.D., mbrnuhcc, Wisconsin. 


Fotm C.\si;.s oi- Ewi.vo .Saiu:om.\ ix Rms. Ililding Bergstrand. Am. J. Cancer, 

XXVII, 20, M.ay lO.'lO. 

J he author is convinced licit Bwing’s .‘■•arcoma of the rib i.s not extremely rare. He 
reports four cases, all oecurriug at about the age of jiuberty. The tumors originated in 
the sixt h and eighth ribs in the back, and tended to grow into the pleural ca\'ity, pushing 
the iileura ahe.'ul of them. 'They were coarsely lobulated tumors with their greatest 
length along the ribs. The roentgenograms showed a characteristic increase in density 
and volume of the ribs, with .siucule formation. One of the patients, treated bj' opera- 
tion and x-ray, is aiiparently free from disease over five years after operation, although 
j)ulmonary motastases were observed two years after operation. The author points out 
that this tumor occurs in those jwirts of tJie skeleton in wbicli ossification begins toward 
the end of the second month of foetal life, and suggests that they may derive from the 
blastema cells of the mcsenchyma. 

The pai)cr is illustrated with roentgenograms and photomicrographs, and reviews 
briefly the Utcraturo on the histogenesis of these tumors. — Grantlcy Taylor, M.D., Bos- 
ton, Massadnisctis. 


Lu’Osaucoma of Bone. Donald J. Rchbock and Harrj' Hauser. Am. J. Cancer, 
XXVU, 37, May 193G. 

The authors report two cases of this rare tumoi-, both of which occurred in elderly 
patients, — in one instance in the femur and in the other in the ilium. Slow growth and a 
tendency to develop bone and lymph-node metastases distinguish the tumors from other 
kinds of primary bone tumor. In one patient there appeared to be definite regression of 
a bone metastasis in response to .x-ray therapju 

The paper is illustrated with photomicrographs and roentgenograms . — Grantlcy IF. 
Taylor, M.D., Boston, Alassaclnisctls. 


Bone Changes of Leukaemia in Children. James M. Bat 3 '^ and Edward C. Vogt. 

Am. J. Roentgenol., XXXIV, 310, 1935. 

The authors state that in most cases of leukaemia the diagnosis is relatively simple, 
but occasionally the symptoms are atj^pical t'^ere may be considerable diagnostic 
difficulty. Aleukaemic leukaemia presents the greatest difficulty. Roentgenographic 
examination of the skeleton may be helpful in arriving at a correct diagnosis. 

During the past six years in sixty cases of leukaemia roentgenograms were made of 
part or all of the skeleton in forty-three. The discussion is based on the roentgenographic 

The most frequent change was the presence of a narrow transverse zone of diminished 
density just proximal to the metaphysis of the long bones. This zone vai-ied from tiyu o 
five millimeters in vidth and was most marked in bones where the growth is rapid. 1 
line was seen in bones of 70 per cent, of the total number of cases. It was present in 
per cent, of the cases of myeloid leukaemia and in 65 per cent, of the cases of b^mphoi 
leukaemia.— T. L. Waring, M.D., Iowa City, Iowa. 
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WiRBELBRUCHE UND WlRBELVERRENKUNGEN; BogENBRUCHE VOM TyPUS DEB SpOKDYLO- 

LYSE mSTD DER SpONDY'LOLISTHESE UND IHBE BEDEUTUNG FijR DIE ErHALTUNG DES 

Ruckenmarkes (Fractures of the Vertebral Arches of the Spondylolystic and 

Spondylolisthetic Types and Their Significance in the Preservation of the Spinal 

Medulla). L. Bolder. Chinirg, VII, 477, 1935. 

Most of the German authors believe that spondylolysis or spondylolisthesis always 
develops on a congenital basis. Most of the American authors e.xplain it as a traumatic 
lesion. Meyer-Burgdorfi thinks the disease is due to a traumatic gibbus with marked 
lordosis where, by overexertion of the interarticular portion of the fifth lumbar vertebra, 
a fracture gradually develops leading to spondylolysis. However, Meyer-Burgdorff 
does not believe that the interarticular portions can be fractured by a single sudden 
trauma, as they are very strong. 

Bolder states that up to the present time there has never been published a series of 
roentgenograms proving the gradual development of this gliding process. He believes 
also that besides the spondylolisthesis which develops bj"- itself there exist certain cases 
in which it is caused by a single sudden trauma. In roentgenograms of patients, as well 
as in autopsies of recent fractures of the vertebrae, Bohler found fractures of the inter- 
articular portions, with or without gliding, alternating in all vertebrae with the exception 
of the first, third, fourth, and fifth vertebrae. This is explained by the following fact: 
In all other vertebrae the interarticular portions are the thinnest parts of the vertebral 
arches. In the first, third, fourth, and fifth cervical vertebrae, however, the articular 
processes are perpendicularly posted over each other and the parts between them are 
especially strong. 

The mechanism leading to this fracture is a traumatic effect coming obliquely from 
backward and above in the direction toward an intervertebral disc. In this case the 
whole traumatic effect concentrates on the interarticular portion. This becomes frac- 
tured and the intervertebral disc is torn, which leads to the gliding of the vertebra. This 
form of a pure luxation fracture of the real spondylolisthetic tj-pe is found in the lumbar 
vertebrae only. In the upper portion of the spinal column this fracture is generally 
caused by hyperflexion and a simultaneous shearing effect coming from back and above. 
In this portion the injury involves a compression of the vertebra with gliding of the 
vertebra above and a fracture of the intervertebral portions either of the dislocated 
vertebra or of the one above. If the trauma does not come from the back only, but also 
from one side, a fracture of only one of the interarticular portions may occur. 

In fractures of the lower cervical spine the fracture of the interarticular portion 
always occurs in the gliding and not in the fractured vertebra. In the ease of the second 
cervical vertebra the fracture mechanism is mostly a hjqicrcxtension and here it is verj- 
characteristic th.at from one to two millimeters of the joint surfaces of the superior articu- 
lar processes remain in connection with the posterior parts of the arches. In the lumbar 
spine hjqierext elision is quite frequently the cause of a fracture of the interarticular 
portion. 

The author states that the opinion is quite frequently expressed that the fractures of 
the arches are the most dangerous, as they develop by a direct trauma to the .K])inous 
processes, and the broken arch may by continuation of the trauma he pressed into the 
spinal medulla. He docs not agree with this opinion, as he never saw a fracture of this 
kind. He believes that it is possible that a direct trauma to the spinous procc.sses may 
lead to a fracture of the arch and a lesion of the medulla when the fracture occurs not in 
the intervertebral portions, but m the inferior articular jiroccsses. However these rases 
arc rare. 

In all fractures of the arches, roentcenograms. as well as autopsies, show that the 
posterior part of the fractured arch, together nith the .=i)inous jiroci'ss, remains posterior 
to the whole ligamentous apparatus and is kept behind by the inferior articular jirore.-.-es. 
The corrc.sponding vertebral l)ody, together with the anterior part of the arch, glides 
forward. Therefore, at the fracture level there is aln-a\> a wiiietiing of tl,e s^nna'l canal 
and. if the di.doeation of the superior p:irt of the spinal eolumn i.c not !<«> cMeioive, the 
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nicdiilla iDjiy roniiiiii In Jii.v/ifioriH ivifh anfcn’or fractures, Jiowcver, a nar- 

rowing of (lie spinal canal with compression of (lie spinal mcclnlla always results. The 
author concludes, therefore, that fractures of the arches do not as a rule destroy the 
sj)inal cord hut save it. 

Sometimes comj)lete jjaraly.sis is founrl after sev'crc trauma to the cervdeal spine 
without any signs of a fracture or lu.vation of the cervical spine in the roentgenogram. 
In those ca.ses the sudden .severe trauma i)roduces a momentary total lu.vation of the 
cervical sj)ine witli comjjre.ssioti of the medulla, residting in paralysi.?. The lu.vation, 
liowcvor, is immediately spontaneouslv reduced. There is only a slight sign visible in the 
roentgenogram, — f.c., I lie rlecrea.se in tlie height of the intervertebral disc which was 
torn at the time of lu.vation.— yVna/c /Vcf/, il/./A, /w/’u Ciltj, Iowa. 


Kxocukn*cy.stk iiKi Excuo.ndhom de-s Fe.muu. Resektioxs-Pi.astik. (Bone Cyst 

in Enchondrorna of the I'emur. Plastic Resection.) E, Looser. Dcvlschc Zlschr. 

/. Chir., CCXLIV, ;121, RKlo. 

The first explanation of the occurrence of bone cysts was given by Virchow, who 
found cartilaginous tissue in the neighborhood of a cyst in the humerus. Later, how- 
ever, Virchow’s conception was entirel}' abandoned. Looser has observed a case which 
proves that \h’rcliow’s idea is correct, at Ic.ast in a small number of cases. 

The patient, a male, now nineteen 3'oars old, had had a left-sided limp of many 
j'oars’ duration, with weakness of the left leg. The familj' histoiy was negative. At the 
age of eleven, a roentgenogram had been taken which showed an irregular bonj’ structure 
in tho proximal end of the femoral diaphj'sis. Tuberculosis was suspected. Heliother- 
apy was instituted for a few weeks. One j-car later, the patient suffered a fracture of the 
femur while skiing. A roentgenogram showed a pathological fracture through a bone 
cj'st. This fracture healed within ten weeks without shortening. One j'ear later, an 
incision was made in the cj’st wall, and the pathological report was ostitis fibrosa c5'stica 
(some islands of cartilage were found in the section ). Three years later, the patient was 
admitted again with jjain in the thigh, following forceful strain of the hip region. The 
roentgenogram showed the bone cj’st still present. With the electric saw, a slice of bone, 
fourteen and one-tenth centimeters long, was removed. A multilocular cj'stic lesion was 
encountered, which was surrounded in part by bonj’’ tissue and in part bj'' cartilaginous 
tissue. Half a year later, a fracture occurred through the cj'stic area. At operation, the 
upper half of the femur was resected and a tibial bone graft (twenty-three centimeters 
long, two centimeters wide, and one centimeter thick) was implanted. Solid union had 
occurred eight months following the operation. One inch of shortening is present, but 
the patient has good use of the extremity.— A'/visl Freund, AI.D., Venice, Florida. 


Vbbr die Spondydodisthbsis. W. Jaeger. Fortschr. a. d. Gcb. d. Ronigensirahlen, 
LII, 107, 1935. 

Three factors are of importance for the establishment of a spend jdolisthesis: (1) 
obliquity of the gliding surfaces; (2) separation of the gliding vertebra from its supporting 
surface, which means a destruction of the caudal intervertebral disc; and (3) changes m 
the interarticular portion. The term “prespondylolisthesis” should be discarded be- 
cause it refers only to the first factor and neglects the two others. In some cases, it is all 
right to speak with Scherb of a “sacrum arcuatum” and “sacrum aeutum”. If all three 
factors are demonstrable, but slipping has not yet occurred, one may call the condition 

“spondylolisthesis imminens”. ■ a a f 

Jaeger examined 244 spines and found eleven cases of spondylolisthesis and five o 
spondylolysis. Among these cases were sixty-four certain and eight doubtful fractures 
of the vertebral bodies, w'hich means that there is one case of spondylolisthesis to every 
sixteen cases of fracture of the body. Meyer-Burgdorff, therefore, is correct in his sta e- 
ment that spondylolisthesis is frequently associated with pathological conditions a 
higher levels of the vertebral spine . — Ernst Freund, M.D., Venice, Florida. 
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Late Results of the Operative Treatment or Osteo-Arthritis of the Hip-Joim. 

C. Max Page. Lancet, I, 1313, 1935. 

After analyzing 112 cases in which operations had been performed during the past 
five years, the author concludes that of the two procedures — arthrodesis or arthroplasty 
of the hip joint — arthrodesis gives the best late results. He states that in regard to 
arthrodesis better technique does give better results; however, the most ingenious arthro- 
plastic procedures may result in a stiff hip while a rough reconstruction operation may 
produce a freely movable hip. The vascular supply of the parts seems to the author to 
be the important determining factor. 

Of the sixty-nine cases in which arthrodeses were performed, the author reports good 
results in 70 per cent., moderate results in 17.4 per cent., and bad results in 11.6 per cent. 
Of the nineteen cases in which arthroplasties were done, good results were obtained in 37 
per cent., moderate results in 31 per cent., and poor results in 31 per cent. 

The operative procedures used for fusion were resection of part of the head of the 
femur and resection of part of the acetabulum. An ihac graft was occasionally used. 
For arthroplasties, the MTiitman operation was employed . — Lewis Cozen, M.D., Iowa 
City, Iowa. 


Bone Changes Simulating Tuberculosis or Tumour, with Special Reference to 

Osteochondritis. James F. Brailsford. Lancet, I, 1487, 1935. 

The author discusses the correlation of roentgenographic findings with clinical obser- 
vations in diseases of bone. 

Among the common sources of error, the author includes the mistaking of ossifying 
periosteal hematomata for periosteal sarcomata. Hematomata, located in the shaft of a 
metatarsal, may come from very slight trauma. In a few weeks the dorsum of the foot 
becomes swollen and reddened, and a hard tumor may be palpated. Roentgenographic 
examination may show a flocculent deposit of calcium around the metatarsal, which has 
relative osteoporosis. These findings have been known to lead to amputation. If put 
to rest, the clinical signs disappear and the calcium deposit molds itself around the 
metatarsal. 


In bone tuberculosis, serial roentgenograms are invaluable for watching the progress 
of the lesion and assisting in the treatment. 

Legg-Perthes disease is discussed in relation to the roentgenographic changes. The 
earliest evidences are (1) an increase in the density of the femoral capital epiphysis; (2) 
a relative increase in the joint space (as compared with the opposite hip); and (3) osteo- 
porosis of the adjacent extremity of the diaphysis. These changes are found about 
tno months after the onset of sjTnptoms. The dense epiphysis then begins to show 
signs of eompression fracture, followed by the appearance of fragmentation, and the 
epiphysis is compressed and flattened still more. There is gradual absorption of the 
ense islands of bone and compression and expansion of the proximal end of the diaphysis. 
no signs of eompression fracture and flattening of the epiphysis arc found during the 
rst eighteen months of the disease. After that roentgenograms show a joint outline of a 
regenerated epiphysis in which the dense fragments arc absorbed. Eventually, the last 
ense nucleus is absorbed and the extremity of the diaphysis shows increased calcium and 
Mteration of the osteoporotic zone. Signs of regenerated epiphysis and increased 
c.i cium in the diaphysis occur during eighteen months to four years after onset and, wliile 
esc signs arc present, the epiplij-sis remains plastic and can be deformeei by pres-ure; 
lenco the occurrence of permanent deformities if the epipln'sis is not protectiil from the 
strain of weight-bearing. After four years, the cancellous cpiphy.sis assumes tlu’ roent- 
genographic appearance of normal bone. Although theepiphysis and adjacent diaphysis 
^ro compressed, the growth cartilage docs not disappear as in an inflammatory pri>ci's--'. 

us is tlie argument against sepsis or dispLiceil epiphysis as a causative factor. .Ml 
c i.anges take place within the capsule, — there is apparently an early inc.oase in .•-ynovial 
UK and a retlistribution of calcium in the areas associated v ith the fluid contents of the 
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rapstilc. Al (irsi , ( lie cpipli y.sis fakes up ealeiiiin while t he etui of 1 lie cliapliysis loses it; 
lafer, in iiealin^, (he flow of ealeiuin is in fh(! oj);)o.site direction. In confrasf to fuber- 
eiilons nrtlirilis, the healed artienlar siirfaees are smooth, llion^rh defomicd, and bony 
ankylosis does not f)renr heeanse the artienlnr eartilane is not destroyed. 

1 he la(('r develoinnent of arthritis, with ehanf;es in the ae(!tal)nluin and head of the 
fejnur, is discussi'd. >Sl at ist ie.ally, t lit* disease is t hree ( irne.s more frequent in males, both 
sides )ir(! about etpially atTeeted, and the eondilion starts eommoidy between the ages of 
four and eight ye;ns. (’linieally, the most common sign is a limp with pain in about 30 


per (!en(. of t he e.'ises, I’eriodie roen(gen«)gramsshow t lint t he bone remnins plastic for an 
av(w;ige of over (hree years. 'I'he best results are obtained by early recognition of the 
disease ami itnrnobiliziition of (he femur us long as the head is plastic, even up to four 
ye.'ir.s. IJifferenti.'d dijignosis lies between IVrthes’ disease and (1) tuberculosis, (2) 
septic .arthritis, (.3) endotuane disonhus (hypothyroidism), and (-1) chondrodj’strophies. 

The next discussion is l’reiss(>r’s disease of ( he car[ial scaphoid. This comes on after 
injury, frerjuently following the use of a compressed-air drill. There is swelling and 
tenderne.ss over tlu' s(;aphoid with stifFno.ss of the wrist. Hoenlgenograms maj* be nega- 
tive, but should be taken in uin.ar deviation or with the back of the hand on the film, the 
skin ov('r thesc;ij)hoid being thearea of closest cont.act. Vrcqucnlly fine fissures are thus 
seen. Pain subsides after a few weeks, e.vcept on extreme hj'pcrcxtcnsion. Another in- 
jury, which may be very slight, brings a recurrence of severe pain and stiffness. Roent- 
genograms will reveal a cystlike .area in the sca[)hoid with a fissure lino through it, or 
there may be several such .areas. 

Finally, the author discu.sses osteochondritis dissecans, a name coined by Konig. 
It is found genendly bctw('en (he ages of sixteen and twent^'-five and is more common in 
males. The etiological theoiy of .a.scplic necrosis is mentioned, with some thought being 
given to trauma and subsequent local vascular disturbance of the fragment. Occasion- 
ally a surgeon will miss the loose body' because it is covei'od by intact cartilage, which 
substantiates the idea that the condition is due to a sequestration of a small fragment of 
subchondral bone. The typical roentgenographic appearance of the lateral surface of the 
medial condyle of the femur is described . — Lciris Cozen, M.D., Iowa CiUj, loiva. 


Gold Tiieat.mknt or Rheu.matoid Ahtiiritis. S. J. Hartfall and H. G. Garland. 
Lancet, II, S, 1935. 

The authoi’S I’cjioi't 100 cases which were treated for two y’ears by' this method. 
They' obtained excellent lesults, as evidenced by symptomatic improvement and objec- 
tive signs, in 70 per cent, of the cases and some improvement in 90 per cent, of the cases. 
Three deaths occurred, two of which were directly' caused by' the gold therapy. Crisal- 
binc and gold sodium thiosulphate were injected intravenously' in doses of five-hundredths 
to two-tenths grams weekly' until two grams were given. Depending on the progress of 
the case, two to three or more courses were given, with an interval of at least six weeks be- 
tween courses . — Lewis Cozen, M.D., Iowa City, lotva. 


SOBRE UNA RARA ANOMAlIa VERTEBRAL CONGENITA. El TELESCOPAGE VERTEBRAL. 

Su DiAGNOSTico DiFERENCiAL. (A Rare Congenital Anomaly'. Telescoped Verte- 
bra. Its Differential Diagnosis.) Jose Roberto Abdala. Prensa rnM. Argentina, 
XXII, 1807, 1935. 

Monstrocities have been studied by' pathologists and anatomists, but, because they 
were considered incompatible with life, the clinician has paid little attention to them- 
The x-ray, however, introduced a new method of study and many similar lesions which, 
in the severe form, produced monsters can now be traced, in lesser degrees, in the living. 

In 1912 and 1919 Klippel and Feil published their description of the congenital 
reduction in number and fusion of cervical vertebrae. The term “vertebral tclescopage 
was suggested by Bar in 1903 to describe what he thought happened in foetal life,— a 
telescoping of the vertebrae by some traumatic action. The infant whose case he re- 
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ported apparently had no neck; the ears appeared lower than normal, the trunk short- 
ened. Roentgenographic examination showed the lower cervical vertebrae reduced to 
small osseous nodules fused together. Anomalies of the ribs were also present. 

The author believes that the term “Klippel-Feil syndrome” should be used only for 
the short neck due to reduction in number of the cervical vertebrae. 

The various theories of pathogenesis are discussed. Emotional shock, self-at- 
tempted abortions, chemicals, toxins, and infections are among the possible etiological 
factors. Inasmuch as the centers of ossification of cervical vertebrae do not appear until 
the third to fourth month, while those below begin in forty to fifty days, this would ex- 
plain why severe trauma, such as violent uterine contractions produced by attempts to 
produce abortion, would cause a collapse of the lower cervical vertebrae. — G. Mosser 
Taylor, M.D., Iowa City, Iowa. 


Osteite fibreuse deformante de Paget et sarcome (Osteitis Deformans and Sar- 
coma). P. Banzet, J. Delarue, and A. Elbim. Presse Mid., XLIII, 1842, 1935. 

On the basis of a case which they observed in which sarcoma developed in a patient 
suffering from Paget’s disease, the authors review some of the literature on this subject. 
They call attention to the fact that true sarcomata are apparently rare. They point out 
that some confusion may have arisen from the fact that the “brown tumors”, which con- 
sist of myeloplaxes and which form part of the histological picture of von Reckling- 
hausen’s fibrocystic osteodystrophy, have been mistaken for true sarcomata. They do 
not believe that the tissue degenerates into sarcoma, but that a sarcoma develops as a 
true new growth in a bone already the site of the changes characteristic of Paget’s disease. 
They note the greater tendency toward fracture in cases of sarcoma as compared with the 
uncomplicated cases of Paget’s disease . — Henry Milch, M.D., Neio York, N. Y. 


Le “forage medical” de la hanche (“Medical Forage” in the Treatment of Arthritis 
of the Hip). F. Coste and J. Fauvet. Presse Mid., XLIII, 2002, 1935. 

Since the action of surgical drilling of the neck of the femur is to increase the blood 
supply of the arthritic hip, the authors use the term “medical forage” in the sense that it 
produces an increase in the blood supply by medical means. The procedure which they 
describe consists in the periarticular injection of histamine bihydrochlorate. The injec- 
tion is begun with a dosage of one-half a milligram to one milligram. Further details of 
the treatment are not given. 

The authors report tw'elve cases in which an average of six injections seem to have 
yielded marked amelioration of the pain. However, they note eight other ca.ses, ap- 
parently similar to the first twelve, in which the results were not satisfactorj-. They 
cannot account for the variation in the results. They suggest that the method bo given 
trial because one can tell after one or two injections whether there is any possibility of 
success. I^ffiere there is no immediate response, the method should be discontinued. — 

Henry Milch, M.D., Xcw York, \. 1'. 


Ostiute di';form.\nte de P.aget et th.^um.^tisme (Paget’.s Osteitis Deformans and 
Trauma). J. A. Lievre. Presse Mid., XLI\ , 45, Jan. S, 1930. 

The author reports three c.ascs and calls attention to the literature on the .mbji-et of 
localized Paget’s disease. He notes that, while other bones — e.g.. the femur — m.ay be 
attacked, the tibia is most commonly the site of the loeali7e<i Paget's discaK'. Tlie 
disease usually begins after an injury and is characterizcii by a latent interval betwei, n 
the injury and the onset of symptoms. Clinically, rocntgenngraphie.-dly. and pathologj. 
eally, the specimens resemble those seen in the diffuse typ’ of Paget's di-ea^''. — IHt.'-t 
Milch, M.D., iVfir York, X. Y. 
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A I’Jtoros DU TUAiTMMKNT i)i: h’KiTcoN'DYMTi; Diw .louiujus DKTKN'NTs (Treatment of the 
E])ieon(lylitiH of 'J'eiinis Players). L. Tavernier. /Ve.s’.sT MM., XLIV, 90, Jan. 15, 
103(). 

With reference to Massart’s .‘^Ufri'esl ion for the local injection of novocain in the 
treatment of epicondylitis, 'J'.avernic'r stjites that his results from this method have been 
comidetely unsatisfactory. In his opinion, mere scraping of the epicondyle with detach- 
ment of the muscles is a simple and s.afe procedure. — Ilrnrij Milch, M.D., New York, 

N. Y. 


A I’HOl’OS nu TltAITI-.MKNT I’AU INl'II.TIt.VTION" .VOVOCAI.VIQtli: DK l/l'n’ICON'DYLITE DES 
.TOUEUUS OK TENNIS, DES MAEAOIES I'OST-TUAEMATIyUES I)E MEME ORDUE, DES SOI- 
DISANT Al’OIMIYSITES DE CUOISSANCE, I>E CEUTAINES ERACTt’RES SANS DEPLACEMENT 

ET DES sEcjiiEi.i.Es osTEO-AUTicuEAiREs (Treatment by Novocain Infiltration of the 
Epicondylitis of Tennis Playei-s, of Post-Traumatic Disorders of the Same Type, of 
the So Called .Ajjophysitis of Growth, of Certain I’ractures without Displacement, 
and of Osteo-.\rticular Sequelae). Rene Liaiche. /Vr.s-.sc Med., XLIV, 99, Jan. 15, 
193G. 

Leriehe disagrees with Tavernier and is in complete accord with Massart in the 
treatment of ejiicondylitis. He goes even farther and states that novocain infiltration is 
of great value in treating all post-traumatic juxta-ei^iphyseal jiain. This method should 
be used ill the treatment of epiiihysilis during growth, in tlu' foot, the hand, the elbow, 
and the shoulder, and in the treatment of alt sequelae of articular fractures. — Henry 
Milch, M.D., New York, iV. )'. 


Apropos de traitement des fractures des condyi.es maxiee.vires (Treatment of 
Maxillary Condyles). L. Lebourg. /Ve.sse MM., XLIV, 3C0, March 4, 193G. 
Fracture of the condylar neck of the maxilla in the adult is usually best treated by 
immobilization. In the younger subject immobilization may be dangerous in that it 
maj' lead to ankylosis of the jaw. To prevent this, the author recommends the appliW’ 
tion of elastic traction. This permits adequate alignment of the fragments and, while 
maintaining reduction, allows motion of the mandilile. 

Traction is applied by means of rubber bands fixed to the canine teeth and to a re- 
sistant wire which is so placed as to form a perifacial are about one inch distant from the 
arch of the mandible. The ends are fixed to a irlaster fillet which encircles the forehead. 
This permits downward and forward traction of the large mandibular fragment and 
makes arthrotomy for the small condylar fragment imncce.ssary. — Henry Alileh, M.D- 
Nciv York, N. Y. 


Nodules sous-cutanes chez les rhumatisants chroniques. Lipomatose nodo- 
laire. (Subcutaneous Nodules in Chronic Rheumatic Patients. Nodular Liponw- 
tosis.) Pr. Meriden, R. Waitz, and J. Warter. Presse MM., XLIV, 473, March 21, 
1936. 

The authors note that true rheumatic subcutaneous nodules are to be distinguis'''^ 
from a nodular lipomatosis. They report three cases in which patients suffering fron' 
chronic rheumatic condition were affected with histologically established diffuse nodulaf 
lipomatosis. These nodules are differentiated from the rheumatie nodules by the fac^ 
that they are located at some distance from the joints, they are painful to the touch, a" 
histologically they are true encapsulated lipomata and not degenerated rheumatic nc 
ules. — Henry Milch, M.D., Neiu York, N. F. 
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Rarefaction osseuse post-traumatique (Post-Traumatic Rarefaction of Bone). 

Jean Baumgartner and Francis Berthoud. Presse Mid., XLIV, 495, March 21, 

1936. 

Attention is called to the fact that, since the work of Leriche, the osseous system has 
come to be considered as a large reservoir of readily mobilizable calcium. Osteoporosis, 
the evidence of this mobilization of calcium, is the result of a prolonged hyperaemia, due 
to vasomotor imbalance which may be caused by traumatism or infection. The e.xact 
mechanism of the prolonged action of trauma has not been explained, except upon the 
basis of a vasomotor instability. In this connection, the authors report the case of a 
young woman who had been subjected to bilateral oophorectomy eight j^ears before the 
onset of trouble in the ankle and knee joints. The roentgenograms, which were examined 
by Leriche himself, suggested a post-traumatic osteoporosis with fracture. In view of 
the earlier operative intervention, homovarine (Byla) and tricalcine were given hypo- 
dermically daily, and later at longer intervals, for a period of three months. The dis- 
appearance of the lacunar defects under this therapy led the authors to the opinion that 
trauma plays a secondary or precipitating role in the development of osteoporosis, while 
the primary role is taken by some endocrine disturbance. They call attention to a com- 
munication by Leriche, who suggested injections of ovarian extract in the treatment of 
traumatic osteoporosis of the knee . — Henry Milch, M.D., New York, N. Y. 


Injections intra-artbrielles d’antiseptiqijes dans les infections des membres 
(Intra-Arterial Antiseptic Injections in Infections of the Extremities). G. Arnulf 
and Ph. Frieh. Presse Mid., XLIV, 629, Apr. 15, 1936. 

The authors call attention to the fact that intra-arterial injections are indicated in 
severe lymphangitis, wet gangrene of the extremities (especially of arthritics), suppur- 
ative arthritides (including the gonorrhoeal variety), suppuration of the extremities 
(including abscess, osteomyelitis, etc.), gas gangrene, and tropical ulcers. For the most 
part, the results are only moderately successful in any condition except the lyniphangi- 
tides in which they are particularly satisfactory. 

The authors especially point out that the intravenous method is not to be used e.x- 
cept as recommended by Leriche in cases of staphylococcus infection where gentian violet 
appears to have speciBc effect. Otherwise, a 2-per-cent, aqueous solution of mercu- 
rochrome is injected into the artery. The artery may be punctured subcutaneousl 3 ' bj^ a 
spinal-puncture needle, eight centimeters long, with a short, sharp bevel, or it maj’ be 
exposed by incision and then punctured. Eight to ten cubic centimeters of solution is 
injected, — never more, since larger amounts ma\' result in liver and kidnej' disturbances. 
Occasionally two, three, or four injections maj' be undertaken. The indication of a 
satisfactory injection is the discoloration of the skin and a thermal rise on the daj’ follow- 
ing the injection. The contra-indications are age, albuminuria, and vasomotor distur- 
bances of the extremities. For the lower extremity, the injection is made into the femoral 
arterjq for the upper extremitjq into the subclavian arten,- or into the brachial artcrj' at 
the elbow. 

The authors enumerate some fourteen cases in which this therain’ was undertaken 
with improvement. ^Yhen the improvement is noted, it is apparent after one or, at most , 
two injections. If no improvement is noted, the usual surgical procedures arc to be 
mulcrtaken.— Rcry Milch, M.D., New York, N. F. 


La reduction des rUACrURES DC COTYLE .AVEC rEXEXR.ATION INTRA-REI.VIENNE DE EA 
tI.te FEMOR.AEE (Reduction of Central Fractures of the Acetabulum with Intra- 
pclvic Penetration of the Femoral Head'. P. Moiroud. Mid., XLIV, 7-lS, 

6, 1936. 

. -M'art from the question of reduction b\- means of traction in the axis of the .«haft of 
le cinur and in the axis of the neck of the femur, the author calls attention to the prog- 
nosisof such injuries. Even when the fractiuc was properly reduced, Cottalorda in 1922 
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iiotod !mky!f)siK following t liis injury in iilmut -10 prr cent, of tlic c.-isos. Wlicre this does 
not of(Mir, (horo may lu; limitation in function dm- to tlic fact tiiat the head of the femur 
srmms to atrophy, not only in ronscfincncc of the injury, hut also as a result of trophic 
(iisturhances. '1 heroforo, the c|Ucslion of tlieraiientic fusion of the hip should be consid- 
ered in all eases of this type of injury.— //ear// .V;7c/(, Ncir York, N. Y. 


Ini: or tiii: 'riiviioiD CJi.a.vd o.v tiii; X.\TrnK or Bon'k Callus. I. A. 

Shtshervina. Soviet Surg., X, 20, 1035. 

•A series of e.vjK'iiments on rats were undertaken with t he purjiosc of cs(ui)Iishing the 
influence of th(! thyroid-gland seeretion on the jdiysieal properties of callus. The resis- 
tance to tension, strain, and compression was investigated. The following were the con- 
clusions reached : 


J he removal of the thyroid gland retards I'cgencration of hone. Newly formed bone 
is le.ss resistant. 7 ransi)l:intation of the thyroid gland shortens the timeof regeneration 
.and m.akes the regenerated bone more resistant, approaching the strength of bone in 
control animals. 7'he transplantation of the thyroid gland with a simultaneous trans- 
plantation of cartilage under the skin })roduccs a c.allus equal in strength to, and even 
suriKissing, c.allus in control animals. 7'hcse results require further clinical investiga- 
tions . — Eniduucl Knplnu, M.D., New York, N. Y. 


Xuw Methods or Teg Ami’Ut.ation'. G. A. Rcinberg and A. V. Kapl.an. Soviet Srirg., 

Xll, G5, 1935. 

To avoid the usual postoperative complications of leg amputation a new method is 
suggested. Based on cadaver study, it gave apjxarcntly satisfactory results in nineteen 
cases in which operations were iierformed by seven surgeons. 

An anterior skin flap is dissected out, its base being wider than the half of the circum- 
ference of the leg and its length more than the diameter of the leg. A lioi’izontal skin 
incision unites the proximal ends of the flap postcriorlj’. The skin in the back is separated 
from the solcus. Tlic Achilles tendon is cut from above domnvard and from the back 
forward. The triceps surae is separated from the bones of the leg to the level of amputa- 
tion. The bones are s.iwed through and smoothed out. Two fl.aps are thus formed: an 
aiiterior skin flap and a posterior musculo-.aponeurotic flap. The muscular flap is united 
to the periosteum of the tibia in front, and the skin flap is attached to the skin of the 
back of the leg . — Emanuel Kaplan, M.D., New York, N. Y. 

Injuries to the Crucial Ligaments of the Knee Joint. Henry Milch. Soviet 
Svrg., X, 101, 1935. 

After a thorough analysis of t he physiology of knee motion and the role played by the 
crucial ligaments in this motion, the author gives a historical description of the surgical 
treatment of injuries to the crucial ligaments and a critical anaL'sis of these operations. 
Citing examples from an extensive literature and basing his conclusions on his personal 
experience, the author finds that the importance of the crucial injuries is exaggerated, and 
that the chief offender in the loss of stability in knee injuries is the medial collateia 
ligament. The presence of an extensive tear of the crucial ligaments does not requhe 
their surgical restoration. The repair of the medial collateral ligament, Avhich may e 
torn in earL'^ cases or weakened in old cases, is all important. The repair is accomplis le 
by a restoration of this ligament with a fascia-l.ata transplant. Emanuel Kaplan, il . •> 
New York, N. Y. 
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TREATMENT OF BENIGN GIANT-CELL TUMORS * 

BY HENRY W. MEYERDING, M.D., ROCHESTER, MINNESOTA 
Section on Orthopaedic Surgery, The Mayo Clinic 

To the orthopaedic surgeon it is obvious that there e.\'ists a consider- 
able difference of opinion among those who have had tlie opportunity to 
gain experience in the treatment of bone tumors in medical centers where 
clinician, roentgenologist, pathologist, and surgeon cooperate in their 
efforts to produce better results. The scientific evaluation of anj'- treat- 
ment demands correct diagnosis, skill, and judgment in the selection and 
management of the method emploj’’ed and a careful follow-up record over 
a period of years. Too often a method has become discredited liecause it 
was assumed to have been the procedure of clioice when, in reality, the 
diagnosis Avas based on insufficient OA’idenee and the suliscqucnt cour-’e 
proA^ed the error. 

There is opportunity for the displaj* of considerable judgment in the 
selection of the most efficient method to be employed in the treatment of 
benign and malignant bone tumors, especially of the rarely encountered 
giant-cell tumors which at times present such a clinical enigma that they 
challenge the physician’s abilitj" to cope AA'ith them. The site and the size 
of the tumor, the perforation or the non-perforation of the bony slu'll, the 
penetration of the soft ti.ssues, and the rapidity of groAvth are im]iortant 
factors in determining the method of treatment to be om])loyed. 

As giant-cell tumors Avere formerl3' considered to bo malignant and 
Avere classified Avith sarcomata of bone, the treatment Avas radical and 
amputation Avas eommonh' jiraetised. As knoAvledge of the jiatholngA- 
of bone advanced, the benign nature of such giant-cell tumors Avas recog- 
nized and treatment became le.'S radical, theaceeiited method of treatment 
being curettage folloAved In- chemical or thermal I'auterization. Some of 
these tumors AAcre found Ia) recur and n'peated surgical treatnu'iit Ava- 
necessar.v before cure aaus effected; others were found to meta-ta'-izc. 

* Itc.-id at tlio .Annual Mci tinc nf the American Orthen ;e<iic .A^^ Mihv.nl i,. 

^Ywonsin. May 21, IWC.. ' ' " ’ 
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The supposed (nuisilion from hcnigiuuiry <o luidignancy wns ascribed to 
nu'ddlesonic surgciy. TIim> (luai arose a group of roontgonologists who 
a(l\ ocal (*(1 iiiadialion to tlu* ('xclusion of all otlior fornis of ti'oatnicnt, and 
soiuo couviuciug eases of apparent cure were n^ported after surgical treat- 
nieiit of \'ai’i()us types had faih'd. Other roentgenologists reported fail- 
ures from tin* iise of iri'aiiiation. ^I’hereforc^ both successes and failures 
were* attributed to surgery .and to irradiatif)n individually, and accordingly 
combinations of bf)th methofis were (Mn|)lo 3 'ed. d’he results improved, 
but unfort iinaf el}' in some instances cither form of treatment or a combi- 
nation of hot h resulted in su/Iicient damage to the tissues to make amputa- 
tion iiu'vitable. 'I’oo ofttai .a good surgeon is led astray' by' the incorrect 
int (‘rj)retation of roentgenograms or microseojde sections. 

ddu' author jirefers to us(* tlie tenns “benign giant-ecli tumors" and 
“malignant giant-cell sarcomata”, and this pajjcr will be confined to the 
fornu'r group. Pathologists have been able to differentiate these two 
variants and the writer believes they' should both be included in the classi- 
fication of the Registry' of Bone Sarcoma. However, it appears impos- 
sible at iiresent to differentiate microscoj)ically' giant-cell-tumor tissue 
found in cases of osteitis fibro.s-a ey'.stiea from the generalized skeletal 
lesions found in cases of ])arathy'roid tumor with hy'perparathy'roidism. 
Values for calcium greater than twelve milligrams, for phosphorus less 
than three milligrams, and for phosphatase greater than fi\-e units per 
100 cubic centimeters of blood are important factors in the differential 
diagnosis. Although t hero may' be a relationship between such lesions and 
benign giant-cell tumor, they liave been e.xcluded from tlie present investi- 
gation. To the practical surgeon this differentiation is important, for 
delay is dangerous. Since he cannot differentiate the benign and the 
malignant forms, he obtains consent for the type of operation which in his 
judgment is indicated as the best Avay of eradicating the tumor. The 
surgical pathologist, however, may often be of great aid in determining 
whether the growth is benign or malignant before the operation is com- 
pleted. Were it possible to give every patient who complains of swelling 
or pain the benefit of early and expert service of a roentgenologist, the 
presence of tumors would be discovered in time to make treatment more 
efficient and the prognosis better. Surgeons are too often consulted only 
after the destructive changes have become so extensive that surgical inter- 
vention of a conseiu'ati^'e type is of questionable value. The conscien- 
tious surgeon realizes that biopsy is justified only in cases of tumor of an 
unusual clinical and roentgenographic character and that most tumors 
may be diagnosed roentgenographically. He also appreciates the fact 
that certain kinds of tumor respond to such an extent as to make diagnos- 
tic irradiation possible and that no one treatment is infallible. Accora- 
ingly he confers with his associates so that he may give the patient t e 

most efficient care. . , 

Simmons observed that 7.5 per cent, of giant-celUumors ivlncli naa 

been treated conservatively were later found to be malignant and to have 
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TABLE I 

Sex and Age Incidence 


Sex 

No. of Patients 

Per Cent. 

Males 

26 

42.6 

Females 

35 

57.4 



61 

100.0 



Age 

Youngest 
( Years) 

Oldest 

[Years) 

Average 

(Years) 

Males 

12 

60 

27.9 

Females 

13 

48 

27.9 



Age by Decades 

Males 

■ Females 

Total 

Per Cent. 

10 to 19 

9 

7 

16 

26.2 

20 to 29 

6 

15 

21 

34.4 

30 to 39 

7 

7 

14 

23.0 

40 to 49 

1 

6 

7 

11.5 

50 to 59 

2 

0 

2 

3.3 

60 to 64 

I 

0 

1 

1.0 

Total 

26 

35 

61 

100.0 


produced pulmonarj’' metastasis. Cole}'- reported fifty cases in wliicli 
giant-cell tumors were diagnosed as benign, but in which ten jiatients 
died of metastasis. MacGuire and IMcWhorter reported twenty cases, 
in four of which the tumors proved to be malignant later on. Finch and 
Gleave, Chatterton and Flagstad, and Sosman, Dyke, and Orr have re- 
ferred to similar cases. In the present series of cases one (1.5 per rent.) 
of the patients was later found to have microseojiic evidence of osteogenic 
sarcoma, but the pathologist checked the slides and verified the original 
diagnosis of lienign giant-cell tumor. Coley obtained varied diagnoses in 
submitting the same tissue to difTerent pathologists, and, although he was 
of the opinion that the majority of giant-cell tumors could lx* (liagnos(‘d by 
clinical and roentgenographic examination, 20 ])er cent, n'lpnrcd micro- 
scopie interpretation. Bloodgood, out of a total of 177 cases collected 
from the Registry of Bone Sarcoma together with some of his own, fotind 
no evidence of metastasis of giant-cell tumors. Both Simmons .•ind 
Kolodny, after reviewing cases in the Registry of Bone Sarcoma, reported 
similar findings. 

Primary irradiation of tumors l>ase<i on the clinical and ro'-ntaeini- 
graiihic findings alone is more likely to lead to error than vheii micro- 
scopic examination by an experiencetl pathologi-t is made. The author 
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'I’.AULK JI 

IX'flnbiJlion of Tinunm 


Sittiiitioii of Ttiiiior 


Feniale.s 

Total 

Per Cent. 

Ffimir 

0 

12 

21 

34.4 

Tibiji 

■} 

s 

12 

19. S 

lliiincni.'; 

■} 

1 

o 

S.2 

Ulna 

2 

3 

r> 

S.2 

Ilium 

.‘5 

1 

-1 

6.G 

Bjidius 

1 

0 

i ^ 

3 

4.9 

Fibula 

0 i 

0 

2 

3.3 

Lumbar vertebra 

1 

I 

2 

3.3 

Pubic bone 

* 0 

2 

' 2 

3.3 

Scaimla 

0 

1 

1 

1.6 

Foot. 

0 

1 

1 

l.C 

Cervical vertebra 

0 

I 

1 

1.6 

Sacrum 

0 

1 

1 

l.G 

Eighth rib 

0 

1 

1 

1.6 

Total 

2G 

3.j 

G1 

100.0 


does not believe in routine irradiation of all bone tumors, nor does lie con- 
sider it advisable as a primaiy or .solo method of treating tlie giant-cell 
group of tumors. He feels that irradiation treatment takes too long and 
causes loss of valuable time in which metastasis may occur, and that the 
patient may lose the ojiportunity of cure b}’’ more radical measures. Too 
often benign and malignant tumors are treated without differentiation. 
Both soft and osseous tissues may be damaged, radiodermatitis and ulcer- 
ation maj'- occur, and, should operation be indicated, the tissue may break 
down, resulting in interference with conservative surgeiy. 

However, at times hracUation is the only treatment possible, and the 
writer has seen large inoperable tumors of the pelvis slowlj'' regress and 
ultimately be apparentl 3 ^ cured under its influence; it is with this type and 
with vertebral tumors and following operations that irradiation is usually 
employed. In the ten years preceding 1926, irradiation was emploj^ed 
at the Clinic in eight cases,— in three, following biopsy; in four, in combi- 
nation with curettage ; and in one, following amputation. In the ten-year 
period following 1926, irradiation Avas used at the Clinic in tiventy-two 


TABLE III 

Clinical Findings on Admission 


1 

1 

1 

Males 

Females 

Total 

Per Cent. 

r 1 

11 

15 

26 

42.6 


13 

21 

34 

55.7 

JL/imitEtion. oi 

No previous treatment or operation 

17 

9 

14 

21 

31 

30 

50.8 

49.2 
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TABLE IV 
Duration of Disease 


DURATION OF SYMPTOMS PRIOR TO OPERATION AT THE CLINIC 


Duration (Years) 

Patients 

Per Cent. 

0 to 1 

28 

46.0 

1 to 2 

17 

27.9 

2 to 3 

5 

8.2 

3 to 4 

4 

6.6 

4 to 5 

1 

1.6 

6 to 7 

3 

4.9 

8 to 9 

1 

1.6 

10 

1 

1.6 

Not stated 

1 

1.6 

1 

Total 

61 

100.0 


Average: 1.6 3 'ears 


POSTOPERATIVE LENGTH OF LIFE 


(All living except one *) 


Duration (Years) 

Patients 

Per Cent. 

Oto 2 

o 

8.2 

3 to 4 

7 

11.5 

5 to 9 

25 

41.0 

10 to 14 

15 

24.0 

15 to 19 

9 

14.7 




Total 

61 

100.0 




Average; 7.9 j'cars 


TOTAL DUKATIO.N OF DI.^EASE 


Duration (Years) 

Patients 

Per Cent. 

Oto 3 

3 

4.9 

3 to 4 

4 

6.6 

5 to 9 

26 

42.0 

10 to 14 

16 

26.2 

15 to 19 

S ' 

13.1 

20 to 22 

■5 ! 

0.0 

Total 

01 i 

1 

109.0 


.\vemge; 10.3 \-ears 


* Died of embolifin following pro-tatie op'^mtinn f r.'. 
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axd Postoi’i:hativi; DuiiArinx or Lirr 


Tn'jitnu'iit at the 

Patients 

Per 

Postoperative Duration of Life (Years) 

Clinic 


Cmit. 

0 to 2 

3 to -1 

5 to 9 

10 to 1-1 

1.5 to 19 

Uiop.‘iy ami irradiaf ion. . 

7 

n..o 

2 

I 

2 

1 

1 

Curctt.'igc alone 

1 1 

18.0 

0 

2 

3 

5 

1 

Curettage and irradiation 

i;t 

21.3 

1 

1 

7 

•1 

0 

Curettage and bone graft 

in 

in.-i 

1 

1 

7 

0 

1 

Curettage, bom; graft, 


1 






and irradiation 

•f 

().n 

1 ! 

0 

1 

1 

1 

Ke.'icction (in 2 ea.'^e.s plu.'^ 








irradiation) 

:i 

•1.9 

0 

1 

0 

2 

0 

Amimtation 

13 

21.3 

0 

1 

i) 

2 

0 

Total 

til* 

100.0 

5 

7 

25 

15 

9 

Per Cent 



S.2 

11.5 

-11.0 

2-1. G 

14.7 


* All living excojjt one who diod 10 j-oars later of embolism following prostatic 
operation. 


cases, — ill four, after biojisj'-; and in eighteen, in combination tvith curet- 
tage, re.soction, bone graft, or amputation. 

In an attempt to arrive at some conclusions of value, the case his- 
tories, clinical findings, laboratory findings, roentgenograms, and micro- 
scopic findings have boon studied in sixty-one cases of giant-cell tumor in 
which ])ationts have been operated on at tlie Clinic in the twenty-year 
period from 1916 to 1936. Cases of epulis of the jaw were excluded from 
consideration. 

Twenty-six of the patients were males and thirty-five were females; 
the average age of each being twenty-seven and nine-tenths years (Table 
I). The situations of the tumors in these sixty-one cases are given in 
Table II and data relative to a history of the trauma, limitation of motion, 
and prior treatment are shown in Table III. 

The duration of symptoms prior to operation at the Clinic, the post- 
operative length of life, and the total duration of the disease are given in 
Table IV. 

BIOPSY AND IBKADIATION 

Of these sixty-one patients, seven Avere treated by irradiation foIIoAV- 
ing biopsy on their admission to the Clinic (Tables V and VI). Three of 
these seven had had no previous treatment and Avere liAung eleven and a 
half years, three years, and eight months respectively, or an average 
and eight-hundredths years, following irradiation at the Clinie (Table VII). 
One of these three patients underAvent amputation elseAvherc three months 
after having taken a course of irradiation at the Clinic and after having 
been adAUsed that there Avould be a temporary reaction AA’ith an increase m 
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size of the tumor. The other two of these three patients were apparently 
■well at the time when this report was written and have had no further 
treatment. Four of the seven patients had received irradiation or treat- 
ment by manipulation or casts before coming to the Clinic, and they were 
living fifteen, seven and a half, five, and two and a half years respectively, 
following irradiation at the Clinic. Of these four patients, two are well; 
one has had repeated irradiations; and the other has had a bone-graft 
operation and treatment by irradiation. The average period of survival 
for these four patients following irradiation is six and forty-six hundredths 
years. 

Biopsy was performed in 11.5 per cent, of the cases. It is a useful 
procedure in certain cases of tumor in which the diagnosis is difficult to 


TABLE VI 


Summary of Treatment at Clinic According to Year Given 


Year 

Patients 

Per 

Cent. 

Biopsy 

and 

Irradiation 

Curet- 

tase 

Alone 

Curettage 

and 

Irradiation 

Curet- 

tage 

and 

Bone 

Graft 

Curet- 

tage. 

Bone 

Graft, 

Irradi- 

ation 

Resection 

Ampu- 

tation 

1916 

3 

4.9 





1 R 


1 

1917 

1 

1.6 







1 

1918 

2 

3.3 







1 

1919 

3 

4.9 







3 


5 

8.2 

2R* 



1 



2(1X) 




R and Xf 







1921 

4 

6.6 

IX 


2R 










R .md X 






3 

4.9 


2 




1 



0 










1 

1.6 






1 R .Tiid X 



2 

3.3 


2 






1926 

6 

9.8 


1 

3 X 


1 X 


1 X 

1927 

4 

6.6 




2 




1928 

3 

4.9 

1 X 



1 

1 X 



1929 

5 

8.2 



4X 

1 




1930 

6 

9.8 


1 


3 



o 

1931 

0 

9.8 

1 X 

2 


1 


IX 

1 X 

1932 

3 

4.9 

1 X 


1 X 




1 X 

1933 

1 

1.6 

1 X 







1931 

o 

3.3 



1 X 


1 X 



193:) 

1 

1.6 




1 




Total 

61 


7 

11 

13 


4 13 

13 

IVr 










Ci'tit 



11..') 

IS 0 

■ 

21.3 

16.4 

6 6 

5 

21 3 


* U = r:«ii«in. 

1 X “n'ontRi'ii r.iy.~. 
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from tlic cliiiicnl mul rocnlKono^^rnpliic fnulinRs. Iii tlie hands of an 
cxj)ori(mc('(l surgeon little harm results, and, if the location of thegrondh 
is such that it makes it inadvisable to cxj)lore and to obtain a section of 
tissue of an}' size, then an aspiration needle is inserted and bits of tissue 
can bo obtained for microscopic examination. Since .serious licmorrhage 
may l^e encountered or infection may follow, which in some instances ma}’’ 
result in disaster, the surgeon must be i)rei)ared to a])]n-oach biopsy with 
the same degree of i)reparedness as if he were to do an extensive operation. 


CUUK'JTAGE 

I'ileven jiatients were treated by curettage alone or bj’’ curettage and 
cautery (d’ables V and VI). Six of these jxatients had had no previous 
treatment and all were living and well seventeen, fourteen, thirteen and 
one-half (two jiatients), eleven, and six years later, or an average of 
twelve and five-tenths 3 'ears, following curettage at the Clinic (Table VII). 
One of the six had a second curct tage. The remaining five patients in the 
group had had some form of treatment before admission. One had been 
treated b}' means of curettage, cauteiy, and casts and had received 
considerable irradiation; this patient had a vciy offensive odor and was 
found to be suffering fi-om a large cavity iii the lower j^ortion of the femur 
and from radiodermatitis, ulceration, osteomyelitis, and ankylosis of the 
knee joint. Treatment b}^ curettage and the application of Dakin’s 
solution proved of benefit, but four and a half jmars later the cavity, open 
wound, and damaged skin persisted. Another of the ^i^'e patients had 
had curettage and radium treatment, but a sinus formed and, eleven 
3 ’’ears after treatment at the Clinic, he sustained a fracture, for which he 
was treated elsewhere. The third patient had previously been treated by 
manipulation and irradiation and was well nine jmars after curettage at 
the Clinic; the fourth had had treatment b}’' irradiation previously and 
was well seven and a half j’-ears after curettage at the Clinic; and the re- 
maining one had had curettage and treatment by a cast previously and 
was well four and a half years following curettage at the Clinic. These 
five have lived an average of seven and thirty-two hundredths years since 
curettage at the Clinic. 

Thus, of the eleven patients in this group who were treated at the 
Clinic by curettage alone or by curettage and cautery, all are living at an 
average of nine and nine-tenths years following such treatment, and the 
results appear favorable in 81.8 per cent, of the cases. Two patients 
were admitted in such a condition as to make favorable prognosis practi- 
cally impossible. 

Bloodgood reported 80 per cent, cures by curettage and cautery. 
Simmons reported 62 per cent, cures from a review of the material in the 
Registry of Bone Sarcoma. In order to be successful, curettage must be 
employed for tumors which permit of complete remoiml, and a dry field is 
imperative; the mere stirring up of the tumor by the curette is both useless 
and dangerous, and causes the operation to fall into disrepute. Cautery 
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by thermal or chemical means aids in destruction of the tumor. The op- 
eration should be done under the tourniquet, and all loose particles should 
be washed from the wound. Packing may be necessary, but whenever 
possible the author prefers immediate closure of the wound layer by layer 
and the application of bandages and splints to obtain complete rest of the 
parts involved. 


CURETTAGE AND IRRADIATION 

Thirteen patients (21.3 per cent.) were treated by curettage and ir- 
radiation (Tables V and VI). Eight patients had had no previous treat- 
ment (Table VII), and of these two were living ten years, two * eight 
years, one seven years, and three six years following curettage and irradia- 
tion at the Clinic, or an average of seven and nine-tenths years. One died 
of embolism elsewhere, following a prostatic operation ten years after his 
dismissal from the Clinic. Five patients had had treatment before 
coming to the Clinic. One had previously had a tumor “removed” and 
was living ten years after treatment at the Clinic; this patient later sus- 
tained a fracture and joint damage that made walking and labor difficult. 
One had had a cast applied previously and was well ten j^ears following 
treatment by curettage and irradiation at the Clinic. One had previously 
been treated by irradiation, with both roentgen rays and radium, and 
was living six and a half years after treatment at the Clinic, although two 
curettages and two courses of irradiation were necessarj’’ to obtain a cure. 
One had had treatment for fracture before coming to the Clinic and is .‘^till 
under treatment elsewhere, having had several curettages and bone grafts; 
non-union is still present, however, three and a half years following these 
procedures. One (Case 6) had previouslj' been treated bj' “incision” 
and was cured by curettage and irradiation in fourteen months. 

Thus, of the thirteen patients in this group who were treated by 
curettage and irradiation at the Clinic, eleven may be said to have re- 
mained well, making 84.6 per cent, “cures”. One died ten years later of a 
cause not associated with tumor, and two have huge tumors of tlie lower 
jiortion of the femur and iiersisting disability which may bring them to 
amputation. Simmons rcjiortcd 72 per cent, ciires from curettagi* and 
irradiation in the Registiy of Bone Sarcoma. 

CURETTAGE AND BONE GRAFT 

3'cn ]iaticnts, or 1G.4 per cent., were treated by curettage and bone 
graft (Tables V and VI). Four of this grouji had had no pn-vion- treat- 
ment and were living atid well fiftc'cn and a half, eight and threi’-fourth-. 
four and a half, and three-fourths years, or an averag(‘ of '-even and thn e- 
tenths years, following curettage and bone graft at the Clinic (Tabh* \'I1 1 . 
Six had had treatment before admission. Two of thc.-e had ]>n vi(ni-ly 
been tre;ited by irradiation, - one (C:e^e 3) i- cured .-ix and thrc'-fourth- 
years and one has slight disability but no rccurrencf' >even and on< -!«,nr:h 

• The of one of thf*-'’ O- u jv.ri*-! IrtT* r. 


voi.. win N(^ 4. iK*rv'ixi:u 



n. w. Mi:vr,i{j)iNf; 


S.S2 


TAIU.K VII 

I’osToi-KUATfvr. Li:n-c.th or Lin; Accohdim! to Tvn; or 
'riir.ATMr.N'T AT Cf,IMO * 



* Alt jvitic'iUs living cxcojjt one who died ten years ])ostoperatively of an embolism 
following a jirostatic operation. 

t Eight months. 

J Nine months. 

years following curettage and bone graft at the Clinic. One (Case 5) had 
prcviouslj'’ undergone “ excision and bone graft ” and is Avell fiA'^e and three- 
fourths years; one had been treated by aspiration and is AA’^ell fiA’^e years; 
and tAVO had had some form of splint treatment and are liAung and AA'^ell 
eight and three-fourths years (Case 2) and six years (Case 7) folloAA'ing 
curettage and bone graft at the Clinic, or an aA^erage of seA'-en and nine- 
tenths 3 ''cars. 

Thus, although three patients did haA'^e in addition some irradiation, 
the results for this group of patients treated by curettage and bone graft 
Avere 100 per cent. good. The operation entails considerable judgment m 
the selection of cases and requires the strictest asepsis and orthopaedic 
skill. 

CURKTTAGE, BONE GRAFT, AND IRRADIATION 

Four patients (6.6 per cent.) AAmre treated at the Clinic by curettage, 
bone chips, or grafts and irradiation (Tables V and VI) and these are liAung 
on an aAmrage of nine and tAAmhm-himdredths j'-ears later (Table VII)- 
One of these patients had preAdously been subjected to biopsy and had ha 
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two courses of irradiation. Tliis patient had lost forty-four pounds 
(twenty kilograms) and was considered to have a malignant tumor, yet is 
living sei^enteen months after operation with apparently no eiddence of 
recurrence and is in excellent health. A second patient (Case 4) had been 
treated for tuberculosis and had secondary anaemia, but is living more 
than seven years after operation; there is no evidence of recui’rence, al- 
though the patient limps and has soreness about the hip. The third 
patient had had six irradiation treatments and curettage prior to admis- 
sion to the Clinic and received at the Clinic treatment by roeiitgen rays, 
radium, curettage, and bone insert over a period of two years. This 
patient has a residual deformity, but no recurrence nineteen years follow- 
ing treatment at the Clinic. The fourth patient in the group had had no 
previous treatment and is well and has good function ten 3 "ears following 
operation at the Clinic. 

The insertion of bone chips into large cavities following curettage 
aids in filling the defect and stimulates the formation of bone, external 
fixation often being necessary following operation in cases in which tumor.-; 
are large. The implanting of radium into cai’ities is seldom practised 
because of the increased risk of infection. Excessive irradiation pre- 
operativelj'^ or postoperatively prevents repair of bone and, when accom- 



I'lG. 1 

.Intoroposforior .and lateral vh’wv, shon'ine liiice piaiit-ec.'l tiiuinr ef tie- Ir.-./r 
end of the left femur. 


voi.. Nvui. N'o. oc-ronr,n 



n. W. MKYKHDIN'f; 


'#<. ^ ■■ 



pMiiiod by the added 
trauma of siirgeiy, 
ma}' lead to ulcera- 
tion and to loss of the 
grafts. 

RKSKCTIOX 


, ■ . ; ^ ' ddircc patients 

.• ‘ cent.) were 

^ treated by c.xcision, 

||l ‘ ' and are living on an 

. » ' ' a\'(?rage of nine yeans 

If * i ; later "(Tables V, VI, 

I I ; I . . and VII). One had 

, LI I ..1 S i _ ■ - ^C) previous 

p,(; 2 treat ni o n t a n cl is 

Ciant-ci'll (uiaor of U\i' distal (>n<l of the radius. li\ing thiec 3’^cars 

Hofoir ofH'rjitioii. later; one had had 

neurectomy for pain 
and is well thirteen 

and a ludf 3R‘ars later; and one had iindei’gone an ox'ploratory operation, 
a diagnosis of sarcoma having been made, and is well eleven and three- 
fourths j^ars following ro.seetion at the Clinie. 


Fic. 2 


Ciaut-eell (uiuor of the distal (‘ud of the radius. 
f/: Hefoia' o{)eratioii. 

b: Nine luoiitlis after eurettag<’ and autogenous bone 
graft. 
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The author agrees with Simmons that this is the operation of choice 
when feasible; its application, however, is limited usually to such bones 
as the radius, the ulna, the ribs, the head of the femur, and the fibula. Sim- 
mons reported 100 per cent, good re.sults from the Registry of Bone Sarcoma. 

AMPUTATION 

Thirteen patients (21.3 per cent.) were treated by amputation and all 
are living on an average of nine and sixty-eight hundredths years later 
(Tables V, VI, and VII). Eight had had no previous treatment at the 
Clinic. One had had curettage and cautery at the Clinic two years 
prior to amputation and is living and well nineteen years later. One had 
curettage and cautery nine months prior to amputation and is living six- 
teen years later. One patient (Case 8) had been ad^’■ised to undergo ampu- 
tation but instead had had treatment consisting of curettage and cautery, 
finally coming to amputation six years later; this patient is living and well 
eleven years following amputation. One had received treatment by 
curettage, cautery, and irradiation three and a half years prior to ampu- 
tation, a sinus persisting. The pathologist reported osteogenic sarcoma but, 
on review, corroborated the original diagno.si.^; of benign giant-cell tumor; 
however, this diagnosis has not as j'et been accepted as final and the 
tissue is being submitted to further study. This patient is living two and 
a half months following amputation. Two patients are living sixteen and 
eleven years, respectively, following amputation, and two, who had post- 
operative irradiation, are living six (Case 1) and five years, respectively, 
following amputation, or on an average for the eight ]iaticnts of ten and 
seven-tenths years. 

Five patients had had 
treatment before consulta- 
tion. Three had had maniii- 
ulations for injuries and were 
living thirteen and a half, 
nine and a half, and five and 
a half years following ampu- 
tation at the Clinic. One 
had undergone exploratory 
operation and was living five 
and a fourth years later, and 
one was treated for .syphilis 
and was living seventeen and 
three-fourths years following 
amputation. The average 
])osto])erativ(' length of life for 
the five i)atients in the gronji, 
therefore, was eight years. 

Amiuitation may he the 
only recourse in some eases of 



I'lC. -1 


OLiiil-rr’l JuiiKir of tla- iipjs-r c mi of tlic 1. ft 
friiuir. 

n' o|v‘r:it ioa. 

f»: 1 wti yt"ir- aft*T tirai in <>[ 

till- cortrx. 
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(’x(('nsiv(' invoivciuciil , ('spcciiilly of < lie knee joint , or following oxccssivcir- 
ion wit li I ho (l(’V(‘Ioinn(*n( of uiccnition Jiiul infoclion. For older pa- 
ficnls, will'll (ho liinolion of (ho lower o.\(ronii(y is .sorionsly impaired and 
life would la* ondangorod hy adoinpts (o .-in'o (ho oxtroinit}', amputation 
is proh'ialilo. .-Vt (ho Clinio ainputation has boon used loss with added 
('xporionoi' and I'arlii'r diagnosis, oigh( ainpntat ions having boon jierformcd 
in (ho fivo~yoar period iVoin 191(> (o 1021, but only five having been per- 
fornu'd during (ho (iftoon-yoar period from 1921 to 193G. Our studies 
imlioato tliat at li'ast in some instanoos ainjuitation could liavo been 
avoided had I'arly and oonsorvativo nu'asuros bi'on oinjdox'od. No doubt; 
in tlui future tlio luori’ ooininon usi* of roontgonographio examination for 
jiainful lesions of bone will bring patients to the orthopaedic surgeon at a 
time inon' fa\'orablo for troatiiK'nI. 


1 LLl ;STK ATI v K ( ‘AS KS 

Cast. 1. A ^iil stiidcnt, (wciUy-tWd years of nfxi', came to the Clinic on June 23, 
1030, lieeause of swellinj:, jiain, an<i a tumor ahove tlie left knee. Slie recalled having 
injured this knee sevend times alxuit three years jrn'r'iously, and appro.viniately six 
montli.s later pain in the knee had <leveloj)ed. An orthoj)aedie surgeon had thought that 
the condition was malignant and had advised ;imj)ntation. 

Examination at the Clinic disclosed a huge mass, j)alj)al)le in the lower end of the 
femur, and a clinical and roentg(‘nographie diagnosis of giant-cell tumor nas made (Fig. 
1). The hlood count was normal; the urinalysis was negative: and the M'assormann test 
was negative. Ro('ntg('nograms of the tliorax were also negative. 



Recurrent benign giant-cell tumor of the right ulna. 
a: Anteroposterior view, before operation, 
h and c: Anteroposterior and lateral views, 
turnor and application of an autogenou; 
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nine months after resection of the 
3 bone graft taken from the fibula. 
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Because of the extensiveness 
of the tumor it was thought 
inadvisable to carry out conser- 
vative measures and, on Juno 
26, 1930, amputation was per- 
formed. No other treatment 
was given and the patient was 
dismissed from the hospital on 
the thirteenth postoperative 
day. 

In a letter received in March 
1931, she stated that she had 
gained about fifty pounds 
(twenty-two and seven-tenths 
kilograms) and was in excellent 
condition. In January 1930, 
she again reported that she was 
well and that further treatment 
had not been necessary. 

Case 2. A youth, aged 
eighteen years, came to the 
Clinic on May 2S, 1927, because 
of a growth in the lower portion 
of the left radius of three months’ 
duration. Two weeks prior to 
the onset of swelling he had 
sustained several injuries in 
the region of the right wrist. 
Roentgenograms had boon taken 



Fig. 0 


Giant-cell tumor of the proximal portion of the left 
ulna. 

a: Before operation. 

b: Nine months following excision and cautery. 


and a splint had been applied for giant-cell tumor. 

On examination at the Clinic the patient apireared to be in good condition and had 
not lo.st'wcight. Urinalysis was negative and the blood count was within normal limit.s. 


.\ rocntgcnographic diagnosis of giant-cell tumor was ina<le (Fig. 2, a). 


.\t operation on Maj' 31, 1927, the tumor 


was removed and a bone graft, which had been 



I'm. 7-.\ Fig. 7-n 

Giant-cell tumor id the left buinrni- with a ji itholci'-al fr.eture. 

Fig. 7-.\; Ih’fort' ojvnilion. 

Fig. 7-B: Nine month.- after cun tt.ageand nj'pheatn-n cf an auteg. r. .-u- !> .r.'- pr.ft. 
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I 'Wks forced into the tuccldllury ccivity and 
; /iK.'iiiist till' rctnainiiiK epiphysis, after which 
iniilfiple ))ntic e))i{)S \vere puckod about the 
. Itirn tn aid in tiic formation of hone. The 
f)athoIo^ist reported “foroipiidmdy piant-ccll 
(iitiior . \o sul)s<'{ineiit treatment was 
ttiven. C<invaleseence was imeve/itfiil and 
file fiath-nt loft the hospital at the end of the 
liftli week. 

Ill II letter lyeeived in Jannary 1036, the 
patient .said that he was well and that he had 
j h.'id no furtlier treatment nor any recurrence 
! Ilf the tnnior; he ahso .«aid that his arm was 
I “just as strong as it was before the injiir}'”. 








\. 

I 



C.\si; 3. A housewife, aRcd thirty-eight 
years, eanie for e.\aniination on April S, 1929, 
eomplaiiiing of pain, limitation of motion, and 
pnrtiid di.s.abilitr- of the left wrist of nine 
months’ duration. She had injured this wrist 
month.s previously and, over a period of 
about five we(‘ks prior to her admission, she 
bad noticed the formation of a tumor. She 
liafi been gir'cn two I'oentgcn treatmentsprior 
to admission. 

Examination at the Clinic revealed 
swelling, tenderness, and limitation of motion 
of till' left wrist. Thoic liad been no loss of 
^vcight. Tlio tVasserrnanu test was negative; the blood count was normal; and urinal- 
ysis was negative. A clinical and roentgenograpliic diagnosis of giant-ccH tumor of 
the lower loft radius was made (Fig. 3, a). 

At operation on April 11, 1929, under tourniquet, the entire tumor was removed with 
a curette, and an autogenou.s bone graft was inserted. Subsequent treatment by roent- 
gen ray.s, radium, or toxins was not given. The patient was dismissed from the hospital 
twenty-four days following admission. At that time she was wearing a plaster cast. 

In a letter leccivcd in January 1930, about seven years later, she said that she had 
had no further treatment and no further recurrence, and tliat she was “greatly pleased 


Fkj. S 

Giant-cell tumor of tlie lower end of 
the right femur with involvement of the 
knee joint. 


wdth the result of the opci'ation and had “good function’ 


Cask 4. A gii'l student, aged eighteen years, came to the Clinic on February 27, 
1928, because of pain in the upper portion of the left femur. She stated that this pain 
had been present for the pi-evious six months and had caused her to limp. There was no 
history of injury. A diagnosis of tuberculosis had been made and a plaster cast had been 
applied; she had worn the cast for a couple of months. 

On examination at the Clinic the Wassermann test and urinalysis were found to be 
negative. The tonsils had been removed previously; roentgenograms of the thorax weic 
negative. Roentgenograms of the left femur rvero diagnosed by the roentgenologist as 
showing giant-cell tumor of the upper part of the left femur (Fig. 4, a). The patient ha 
secondary anaemia and had lost about fourteen pounds (six and four-tenths kdogramsj. 

On March 1, 192S, the patient was operated on. The tumor was thoroughly re- 
moved with a curette and the cortex was crushed in. The rvound was closed withou 
drainage and a spica cast was applied. The pathologist reported giant-cell tumo . 
No subsequent treatment was given and the patient was dismissed with a walking cai p 

patient was seen about twenty months later, in January 1930, and, because 
of. possible recurrence of the tumor, she was operated on again on January 
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The tissue removed was reported nega- 
tive by the pathologist, there being no 
evidence of tumor. Two courses of ir- 
radiation, each over three areas, were 
given, — ^the first on February 10, 1930, 
and the second on March 17, 1930. 

The following technique was used: The 
roentgen rays were generated at 135 
peak kilovolts, filtered through six milli- 
meters of aluminum at a distance of 
sixteen inches (forty and six-tenths cen- 
timeters), with five milliamperes of 
current, and were applied for twentj'- 
five minutes the first time and twenty- 
two minutes the second time. The 
patient was living and well eight years 
after the original operation. 

Case 5. A shoemaker, thirty years 
of age, came to the Clinic on Ma 3 '' 5, 

1930, complaining of pain in the lower 
right forearm and of the formation of a 
tumor. This condition had been present 
for about two and a half years. He had 
been treated by his local ph 3 'sician for 
rheumatism. Six months after the 
onset of the condition he had consulted 
a surgeon, and a tumor of the right ulna Showing various situations of gkint-coll 
had been excised and a bone graft had tumors, 

been inserted. There had been recur- 
rence of pain and swelling. 

Eocntgenographic examination at the Clinic revealed giant-cell tumor of the lower 
end of the right ulna (Fig. 5, a). Roentgenograms of the thorax ucre negative. 

The patient was operated on M.a 3 ' 9, 1930. The entire lower third of the right 
ulna was excised and about four and one-half inches (eleven and four-tenths centimeters) 
of the left fibula was resected, inserted in the area, and held with beef-bone screw.s. A 
cast was then applied. The pathologist reported forcign-Ix)d 3 - giant-cell tumor. No 
subsequent roentgen therap 3 ' nor toxin treatment was given. 

The patient was well and had obtained a good functional result when la.«t heard from, 
ncarl3' six 3'ears following operation. 

Case G. A stenographer, aged twcnt3'-cight 3'cars, reported for exjirnination on 
December 5, 1931. because of pain in the left forearm of alrout a 3'ear's duration. Her 
general health had been good. Two incisions luiil been made in the forearm, but a 
definite diagnosis had not been given. 

On examination at the Clinic urinah'sis was negative and the blood count wa' nor- 
m.al; roentgenograms of the thorax were also negative. The clinician and roentgenolo- 
gist considered the [Kissibilitv' of metastatic m.alignanc3’ of the ujip’r ulna (Fig. 0 n). 

An oiK'ration was jK-rformetl under tourniquet on Di'CcuiIkt 7, 1931. The tumor waa 
completebv removed and the area was ti'mixirarih' draiinal. Tlie pithologi-t repirteti 
benign, foreign-lxxh’ giant-cell tumor. The surgeon advio^i jvi-tojv.rative n» ntgen 
therap\'. Two courses of irradiation. «-.arli over two nr\-;is, were given.- -the f;:v» on 
December 13. 1931, and the .second on Januara' 19, IPT.". Thi' fnU'iwing technique w.-s 
used: The roentgen ra\'s were generated at 13."i js-afc kilovolt-. f:!t< n-.l ihr- ugh -ix tnilli- 
meters of aluminum, at a distance of sixti-tn inches ifort v and -ix-ti nth- 1.:’ rre.r;.- . mth 
five millianqx'res of currxnt, ami were .appli'-il for twi nt3’-:'ive rniauo 
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In ;i loKcr n’(’(M\'c(l in Miircli tin* pnticnt said fiiaf slio n-jis w;ll, and roontgcno- 
granis wliich wcrt' forwarded to ns reveiderl eonii)Iefe disaj)[)earanre of tlic tumor. 


C.\si; 7. .-V hoy. j|f;ed siNleen years, caine to the Clitiie on Feinnary 17, 1930, com- 

plain inp of pain in t In* left .arm of <‘iKhteen months’ duration. He had also fractured this 
arm while wrestling; si.v days jjrevioii.sly. 

L.vamin.ation reve.aled tenderne.ss, swelliiij^. and al>normal moi)ility of the uj)perthird 
of the left humerus. ’I'he p.atietit w.as wearinj^ a si)lint. 'J'he AV.a.'iserrnann tc.st was 
iK'gative; urinalysis was nef;.ative:.and the hlood count was within normal limits. There 
had been a slight loss of W('ifrht. A roenf,ireno/'rai)hie diagnosis of piant-cell tumor with 
jrathological fraetun' w.as made (I'ig. 7. ti). Hoentgenograms of the thorax were negative. 

On I'ebruary 20, 1030, the tumor w.as thoroughly exciscal with a curette and a hone 
graft from the left tihi.a was used .as an intermedull.ary j)lug. multiple bone chips being 
jracked .around the fr.acture line. The ir.athoiogist rejauted giant-cell tumor. No sub- 
.sequent treat nuait by irradiation, by radium, or by toxins was given. 

Th(' jiaticait rej)orted six .veal's l.att'r, in .l.anuarv 103(), that he was in c.xccllcnt health 
and had excellent function, and that there had been no recurrence of the tumor. 


C.vsi; S. .'V farmer, aged 1 wiait.v-thrce years, was admitted to the Clinic on May 30, 
1919, bec.ause of pain in tlu' lowca' jrart of the right femur of six j'C/irs’ duration. Hisgen- 
cr.al condition had becai good and he gave no history of ju'cvious injurv. 

Examination revealed limifalnm of motion of the rigiit knee joint and definite swell- 
ing in the lower end of the femur. The Wassermann re.action was negative;*! he temper- 
ature was 99.2 degrees, and the urinalysis and a roentgenogram of the thorax were nega- 
tive. Secondary anaemia was j)rcsenf. The roentgenograjdiic diagnosis was giant-cell 
sarcoma (Fig. S). Because of the extensivene.ss of the mass and the involvement of the 
joint .sui'face, amputation wasadvE-ed, but the patient requested that an at tempt be made 
to .save the log. On June 12, 1919, exploration was carried out under tourniquet and 
thorough curc'ttage was done; the wound was closed without diainage. The pathologist 
reported benign, xanthic, foreign-body giant-cell tumor. 

The, j)atient continued to use the cxtremit.v and reported later that ho felt that the 
tumor was increasing in size. His genera! Iiealth was good, however, and Ins weight 
continued normal. In 192.0 he decided to undeigo amputation, wliich had been advised 
at the time of his first consultation, and amputation was performed on April 24, 192o. 

The patient reported in January 1930 that ho was in good health and had had no 
recurrence of the tumor, almost sixteen .vears following the original operation. 

Case 9. A bo.v, aged fourteen yenrs, was c.xamincd at the Clinic on August 20, 
1927, because of limitation of motion and swelling of the left knee of one 3 'ear’s duration. 
A diagnosis of sarcoma had previously been made. 

On examination at the Clinic the Wassermann test was negative; the leucocj'tc count 
was 12,900 per cubic millimeter; and roentgenograms of the thorax were negative. A 
preoperative roentgcnographic diagnosis of osteochondroma, probablj' malignant sai- 
coma, of the left femur was made. 

An operation was performed on August 26, 1927. Under tourniquet, the tumor vas 
thoroughly removed udth a curette and the knee was manipulated and straightened. 
Ten radium needles were Inserted. The tumor had destro 3 ^ed the bone posteriorly, so 
that the vessels were exposed and were covered only by a thin shell, which was loose. 

A plaster cast was applied. No subsequent treatment was given at the Clinic or clsc- 

Almost nine years later, in March 1936, the patient reported that he had had no 
recurrence and was in good health. 


SUMMARY AND CONCLUSIONS 

The treatment of benign giant-cell tumors A'-aries, but the physician m 
charge has at his disposal the means of establishing an accurate diagnosis, 
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I’OSTIOJUOK l)]SLO('A'l'I()N OF THE HJJ’ WITH FKAOTLTIE OF 

'.riH': AIMCTAIUHAJM * 

Jiv wiu.is c. (.'AMi’HKMi, M.i)., MKMi’iiis, tj:.\xi!;ss]:e 

Alinor rr;iclur(’S nhoiit joints associated with dislocations an; of 
frc(iu('Mt. occurrence, i)nt tlu'y ani not often of clinical significance. 
HoW(!ver, dislocation of the hip with fractiu’o of the rim or of the roof of 
the acetahnlinn ])resenfs a prohhnn of importance to which little attention 
has been given, as demonsiralc'd by the high percentage of poor results in 
(ho.se ca.ses no( ('fliefen(/y treated. Of eighty cases of j)osterior dislocation 
of the? hij) from (he author’s private records, this complication was jn'csent 
in thirty, which .shows (hat it is not of infreejuent occurrence. Sixteen of 
these were fresh cases and fourteen were of main’ months’ or years’ 
duration. Of fift}’ cases of di.slocation of the hip not associated with 

fracture of the acetabulum, 
twenty-seven were fresh and 
twentj’-three were old. 

The thirty cases of dislo- 
cation of the hip, accompanied 
by fracture of the acetabulum, 
may be divided into three 
different types, as demon- 
strated by the roentgenograms. 

Type I: This is a fracture 
at the superior posterior as- 
jiect of the acetabulum of an 
irregular, more or less trian- 
gular piece of bone. The 
head of the femur is sublux- 
ated slightly upward and 
backward. The limb may be 
slightly adducted or in a 
normal position, and motion 
is definitel}'' limited, especially 
in abduction, which is largelj’' 
due to pain elicited on passive 
motion. There is slight, if 
any, difference in position of 
the trochanters as related to 



Fig. 1 

Type-I dislocation, five years after reduction. 
Excellent function. Note condensation of the 
acetabulum. 


Nelaton’s line. The roentgenogram clearly demonstrates a fracture of the 
acetabulum, but the slight upward and backward displacement of the head 
of the femur may not be recognized without close inspection and compari- 
son with a roentgenogram of the normal hip. Stereoscopic roentgenograms 

* Read at the Annual Meeting of the American Orthopaedic Association, Mi-" 
waukee, Wisconsin, May 19, 1936. 
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I'lG. 3 


Fig. -1 


Same case as shown in FiR. '2, after Same case as sliown in Fie. 3, llirn.' 

reduction. Reduction wa.s accom- years later. IVrfect function, 
jilishcd with an audible snap. 


jiivo more pvidcnce n.s lo flic e.xiu't location of the head of tlic fcnnir. 
Faihiro to rpco?ni?:p and diapno.se the actual Ic.sion i.s common, with the 
result that there is irrejiarahle damape, when efheient treatment would 
hrinp about normal or almost normal rehitions in ;t very hiph itercentape 
of c.ases. The distre.ssinp disability ob.served in Tyfie i, if unrecopnir.Ml. 
is the reason for callinp attention to this subject. 
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Fig. G 

Same case as shown in Fig. 5, after reduction. 


‘iiig a])j)arcntly 
'vitliin tlio arotahii- 
Iiini, n.s dwnonstralod 
1>3’ tho antorior po.ste- 
J’ior roontgonogram. 
"f'iio fraginoni from 
Mio acolabiiliim is tlis- 
])lac(’fl from Jialf an 
inrli to ono inol) above 
tin) acotahiiluni, much 
flirt her than in lype 
I- Tlio limb is ad- 
cliK'tod and rotated 
upward until tlio tro- 
fliantor is high and 
abduction is nil. 

Type III: There 
is a comploto clisloca- 
tion of the head of the 
femur and of the de- 
t a died fragment. 
The position of ad- 
duction and internal 
rotation and elevation 
of the trochanter is 
tj’-jiical of an}" dorsal 
dislocation of the hip 
Joint. In Types II 
and III diagnosis is 
evident from the clin- 
ical signs, symptoms, 
and the roentgeno- 
grams, if the average 
intelligence is cm- 
plo3"cd. 

The mechanism 
of injury is usually 
force applied from hc- 
low with the hip 
flexed, as in an auto- 
mobile collision when 
the knee strikes against 
the instrument board. 

Also, force acting 
from above with 
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Fig. 7 

Type-Ill dislocation. Complete dislocation of the head from the acetabulum 
with marked upward and backward displacement. 

the hip flexed may cause tlio lesion. 

The mechanism is somewhat different 
from that which iisuall 3 ' occurs in a 
traumatic posterior dislocation of the 
hip, — namely, forcible adduction and 
flexion of the hi]3. Some facts regard- 
ing the nature of the injury were 
secured in Iwcntj'-four of the thirty 
cases. Twentj'-one patients were in- 
jured in automobile accidents; of these, 
six gave a definite history of foreibly 
striking tlie knee against tlie iii.strnment 
board; six gave a history' of violent 
collision; and in eiglit cases the exact 
mechanism could not be determined. 

In one case only was force reeiaved 
from above; tliis injury was caused by 
a falling trei' whicli struck tlie iiosterior 
aspect of the hip when the jiatieut was in a -toopiua jto-ition. l A’idently 

this lesion was exceedingly rare befori' the <iay of iho autoniobile. which 
jirobably accounts for the failure in diamio-i- -■> sr- iiucnily iil)'< r'.'< ii in 
Type I.' 
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'I’Ik' IroatnK'ut for 
( in’s dislocalion-fracturc 
in Ircsli oa.sos is oxactl)’ 
f!i(' saino as (hat cm- 
ployofl for dorsal disloca- 
tion of tlio liij) joint, 
'rracfion is a])plipd in the 
lino of deformity, which is 
flo.vion with adduction. 
Kod notion is accom- 
plislu'd with a definite 
.snap, after wliich niove- 
inent ean be made in all 
direotion.s. The snap, of 
ooni'se, is more exagger- 
ated as the degree of 
dislocation becomes 
greater, as in Types II 
and III. The fragment 
is evidently attached to 
the cai)sulo which is approximately in the normal posit ion after reduction 
ha.s boon accomplished. After reduction the hip is fixed in slight hyperex- 
tonsion and abduction with a cast extending from the toes on the affected 
side to the nij^ple lino. This is bivalvod at the end of three weeks and ac- 
tive and passiA'e motion is instituted. AValking with the aid of crutches 
is pcrmit.tccl at the end of six Aveeks. Walking Avithout support is begun 
at the end of ten or tAvelve Aveeks. Open o])pration Avas required in only 
three cases, one of AA’hich the author bclicA'cs could haA'c been accomplished 
b)^ manual I'odiiction. 

Of the thirty patients, tAA’enty-four AV('ro males and six AA^ere females. 
The age incidence Avas as folIoAA's: 


IS years 1 case 

20 to 30 years 8 cases 

30 to 40 years 6 cases 

40 to 50 years 5 cases 

50 to GO years 7 cases 

60 to 70 3 ’'ears 2 cases 

70 to 80 years 1 case 

Total 30 cases 


The aAmrage age Avas thirty years. There Avere no cases in children, 
although no age is exempt. 

Of the sixteen fresh cases, six AAmre Type I, six AA^ere Type II, and foui 
Avere Type III. In the three cases in AAdiich open reduction was employed 
the end result is unknoAvn in one case, and tAVO cases are too recent to 
report on, although indications are that after three and six months, m 
spectWely, good function Avill be secured. Of the thirteen cases in AA'hic i 
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manual reduction was se- 
cured, excellent results 
were obtained in six; the 
patients have active mo- 
tion ranging from 75 to 
100 per cent., and they 
ha^'e returned to their 
former occupations. Two 
cases are too recent to 
report on and four pa- 
tients could not be lo- 
cated. In only one case 
was a poor result ob- 
tained. 

Therefore, the prog- 
nosis is excellent in a very 
high percentage of fresh 
cases, regardle.ss of the 
type, if efficient treat- 
ment is instituted at once. 

In one case (T 3 ’’pe I) with an excellent functional re.sult, there was definite 
condensation of the upper and posterior rim of the acetabulum after the 
lapse of five years. Presumably this occurs in all cases, but no patient 
has returned on account of local osteo-artliritis. 

There were fourteen patients with old dislocations; eight of these 
submitted to open ojiera- 
tion. Three tj'pes of 
operation wer(> emiilojTcl : 

(1) ojicn reduction with 
reconstruction of the ace- 
tabulum; (2) a jiartial or 
modified art hrojilast j' 
when the head of the 
femur was still invested 
with cartilage; (3) a com- 
jilete arthro])last.v, which 
consisted of comiiletcl.v 
remodeling the head of 
the femur and the ace- 
tabulum. The end result.- 
in thes(' (‘ight cases were j 
far from sat isfaet or.v. * 

The best rc'sults were 




Fig. 10 


Same case as shown in Fig. 0, after motliricd arthro- 
plasty. 


sectired in two jjatient- lio. 1! 

who had compl(‘ti‘ arthro- ■■'•tnif c.e- a- -ht*-.vii in Fn:. lo.i 
.... . . me ni r.i!i\<- rinine, - (.f jp,. 

plastic-; III the remaimiig Tin- hip p onfiiL 


nil- vi ;;r I.'ili 
h.a’t! t.f ih. 



vot- will. Nil. •M-riii\i;n V'.-. 



Fig. 13 

Same case, after reconstruction of the acetabulum. The hip was painful. 
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six casos (ha rasiilts wore j)()or, assh^Jif, if any, iiiij)rov(>incnf was obtained. 
As stated in former {■ontrihution.s-, partial artlirojdastie.s are un.sati.s- 
faetory, sinec; articniar cartilage rapidl.v degenerates when removed from 
a joint cavity and leaves a poor foi»ndalion for a new joint. The circula- 
tory changes residt in disint(*gralion and a i)ainfid liip. 

Undoubtedly induction of os.‘<eous Aision of the Jiip joint would give 
th(> liiglu’st percentage of fw'celient results; in eneli case tliis measure was 
olTered, but it was flatly (h'clined when the patient was told that there was 
a possibility of function with the use of any other ju’ocedure. 

fOXCLUSIOXS 

1. 'I’he relatively frcciuent o(!currence of fracture of the acetabulum 
a.N-.sociated with dislocation of (he hip is demonstrated b}’' the fact that it 
was i)n'S('nt in p(‘r cent, of this .series of cases. Prior to the time of 
th(' .automobile this h'sioii was rare. 

2. Many dislocations, especially those of ’’Tyi^^’ recognized 

until (here has been irrei)arable damage, of which only partial restoration 
is ever po.ssible. The fourteen old cases demonstrate the poor end 
results which 11103^ be expected from inefficient treatment. 

3. With an earl}' diagnosis and efficient treatment, excellent function 
should be secured in pnicticall}' cvciy ca.se. 
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THE TREATMENT OF SURGICAL TUBERCULOSIS BY 
VASELIN INJECTIONS AND CLOSED PLASTER- 
OF-PARIS BANDAGES 

BY VLADIMIR JERABEK, M.D., PRAGUE, CZECHOSLOVAKIA 
From the Clinic for Orthopaedic and Children's Siirgcnj* 

The treatment of surgical tuberculosis has undergone many changes 
in its development, extending over a considerable period of time. Along 
with the rapid progress made ^Yithin the past century, the opinion that 
tuberculosis should be treated surgically was generally accepted. In an 
otherwise successful period of radicalism much harm resulted in the field of 
bone and joint tuberculosis. Foci of this disease were freely opened, the 
site of the disease eradicated, and the articular surfaces, even in the florid 
cases, resected; in brief, every effort seemed to be directed to a mechanical 
removal of diseased tissue and the causative organisms. As might have 
been expected, the results were unsatisfactory. Miliarj'- metastasis was 
frequent, often causing death. Cold abscesses, which were widely in- 
cised, in spite of the strictest asepsis in the after-dressings, became second- 
arily infected with pus-producing organisms, thus perpetuating a imrulcnt 
discharge which drained the patient’s vitality until, in many cases, death 
ensued from amyloid degeneration. 

These fatalities led those who opposed this course, either from convic- 
tion or from personal distaste for operation, to seek new methods of treat- 
ment. Calot declared: “If you open tuberculosis you thereby open the 
door for death.” The conservative method won the battle and became an 
unwritten law in spite of the contrary opinion of prominent authorities. 
A new method of treatment was adopted, — namely, complete rest, either 
in plaster-of-Paris bandages or by extension. Much effort was spent in 
the search for new methods of vaccination and, although these efforts often 
led to good results, the desired goal was not attained. It would seem, 
therefore, that a inoi’o active course of treatment should be .^oiiglit whicli 
would hasten recovery and yet not endanger the life of the patient. 

In this paper the author wishes to consider tliose types of surgical 
tuberculosis which present grave obstacles to actual surgical interfereiua-. 
lo this group belong jiara-articular foci of tuberculosis. 

.■\s the writer has already stated in an article devoied to these inter- 
esting types of bone tuberculosis, ojieration is indicated in such ea‘-es only 
when the roentgenogram shows distinct signs of a circumserihed cavity. 

e know from exiierience that the clearing out of .-uch a focu> is not dan- 
gerous, but before the cavity limits itself a serpit-.-trum forms within. 

1 he setiuestrum ajijiears so often that .^orrel. in his nio!io:;ra;>!). li-t- it .•!- 
an obvious sign of the focus of ttd)erctilo'is. 

Sequestra, especially the larger ones, ha\ e a tendi i;cy t<. si>ont a’’.- i,'i- 

* I’rof. .I;m Zahnvdnleok, M.II., I), rector. 
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('vnriiniioi): only (he sinallcr juny he jihsnrhod. Thai is wliy 

fislul.'ic ;irc ofh'ii found nniir siirli ;i locus. A lisluhi often nnnounccs ti 
(lis('as(' ()1 till* Itonc wlit'ii tip to Ihuf liiiu* llicrc! Imvc bcc'ii only slight, if 
nny, syniploms. A little cnrrh'ssin'ss ()n the part of tin' patient, or of those 
ahoiit him, may he suffieirmf to diselose foci of disease which have been 
draining tor weeks. I nforttmafely, (his happens finite often, so that we 
frefpienlly see lisinlae which liave i)e{'n /)yogenically infected. Similarly, 
cases of cai ies ealeattei and spina ventosa of short .and long bones are met 
with in which incisions, madf' too Kate in’ tlu* surgeon, have led to sec- 
ond.ary infection. 

In treating these and other (aimplications, followers of conservative 
tnauls Wf'i'f' satisfied by (he .a{)plie.a(ion of .a i)]as(fa--of-]Kai-is bandage with 
an apfa’tnre for the fistnl.a, (hrongh which tlu; dre.ssing.s were changed. 
'J’lms, treatnnait resoh-es it.self into a cinestion of clean dre;?sings; these, 
howevei’, are purely aesth(>tic and do m)t ina'vent snjmrinfection. The 
author consifiers it nece.'-'.s.ary to er.adieatf' the foci e\’en if secondaiy infec- 
tion has t.akcn place or if the .abscf'.ss has not yet bj’oken through. Con- 
servative.* (n'atment is too prolonged and too pa.ssive, docs not prevent 
the ])o,ssibili(y of ('ventual (‘Xtf'nsion into the .joint, and is, therefore, 
unsatisfactoiy. 

The writer’s procedure Ks .as follows: The j)atien( is j)rcparcd in the 
customjiry mamu'r .and a wide operating smface is disinfected with tinc- 
ture of iodine. If tlu're are no fistulaf*, t he foci are incised and craclicated. 
After I’emoval of the disea.sed ti.ssue.s, the cavit}’ is tamponed with gauze 
moistf'iied with i)hy.siological .salt solution. After the hemorrhage has 
been stopped, the e;n-il.y is dried and filled with stei’ilized vaselin. Suture 
of the skin is but ]xartial, so that the secretion may drain away. If no fis- 
tula is present and there is only an abscess to deal with, the procedure is 
the same: the abscess is opened .and the cavity is scr.aped with a shaip 
spoon and filled with ^^asclin. Rinon.apoli followed a similar procedure m 
five of his cases except that Ijc did not disinfect tlie bone foci and he filled 
them witli gauze saturated with A’aselin. In all cases he obtained success- 
ful results, curing his patients in from four- to six months. However, this 
drainage does not seem adequate. The author considers the introduction 
of gauze, as in osteomyelitis, harmful, since it pz*events secretion and im 
tates the bony tissue. '\^aselin itself drains so efficiently'’ that it can e 
used without concern even in those cases in which the cavity has ha a 
secondary infection. The use of vaselin alone does not require lediess 
ing of the wound, since, in the process of healing, the vaselin is foice oim 
Therefoi’e, the bone is entirely unmolested, which is desirable foi hea lUo- 
It is the writer’s belief that filling the cavity with vaselin is propel e^ en 
no fistulae are present. Vaselin then acts as a filling. 

The need of filling bone cavities has always been recognized aii^^ 
various suggestions as to the ingredients have been offered. The pi 
reason for filling the cavity is to replace the defect ivith material simi ai 
osseous tissue which, through osteoblastic activity, will supply tie 
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for a quicker compensation of the defect. Secondly, the filling is supposed 
to restore the disturbed stability of bone and at the same time to act as a 
preventive to infectious agents in the cavitjL A fault of all or most of 
these prescriptions for fillings has been the admixture of disinfecting ma- 
terials. Such fillings naturally represent foreign bodies which irritate and 
cause reactions that end in elimination. 

Fillings, as they were formerlj’' employed, had one undenialily favor- 
able result in cavities which were infected: they prevented the bone defect 
from filling with blood. Bearing this in mind, the author began to use 
vaselin chiefly to prevent formation of hematomata and to establish a 
continuous communication between the osseous cavit 5 ’^ and the exterior. 
If the cavity can be kept from filling with blood, a means is at hand for 
preventing the increase of microbes upon favorable ground. Vaselin as a 
filling material has in this respect proved very successful. Bone tissue 
bears it exceedingly well because of its neutrality and non-irritability. 

The following cases have been treated according to the method 
described ; 

Case 1. J. C., a boy, eight j’ears of age, was admitted to our Clinic on November 
S, 1934, with a history of hawng had pain since Jul 3 ’ 1934 in the lower iiart of the right 
forearm, which was swollen. The pain had continued day and night. An ab.'coss had 
formed and had been opened and cleaned out in another hospital. Both incisions had 
drained for a long time and fistulae were present. The family history was negative. 

Roontgenographic e.vamination (Figs. 1-Aand 1-B) revealed ju.vt.a-articular tubercu- 
losis of the lower end of the right radius. The focus was irregular and oblong in shairc. 
It was limited bj’ the inctaphj’sis and partlj' involved the raetaphysis, the adjacent di- 
aphj'sis, and the epiphj’sis. The disease had probably been present for a long time, 
althouglr this could not be determined from the historv. 

On November 9 the lesion was eradicated accordirrg to the proccthtrc described, 
followed b}’ the application of a plaster-of-Paris bandage, with the hartd in the functiorral 
position. The histological finding was tubercirlous, cascoits prodirctive ostconr\’olitis. 

The postoperative course was 
favor-able; the patient was with- 
out fever and was discharged on 
the twelfth daj’. .Six weeks later 
the wouird was rcdrcs.scd. On the 
volar side was a .snroothly healed 
scar and on the dor-.«al side, a gran- 
ulating srtrface. Tht.s dres-^irig 
was not di.strrrbed for six weeks. 

.Vt that time, both incisions had 
complctcK- healed, Roentgeiio- 
graphic c.xarnination showed the 
areasof ntrcfaction to be filling u|) 

.Vnothcr plaster-of-Paris bandage 
was airplied and left in place until 
March 3, 193, a, when tlie roent- 
genograms I Pips. 2-.\ and 2-H 
showed the le.-ion to be healeii 

C\-^i; 9. M. P., a girl, three 
\-ears of ace, was seen in our Ciime 



Ca'-- I .1. C. Nove;..ihfr V. Ip;;; Jux;.-,. 

artieiilar tuH-.-r-.rh-;- of t!;.- lo-.M-r er.-i of t’.<- ric'i*. 
r.idiu-. 
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iti Dcrciiiljf’i- 1!)3K 7’lie ;nof !ier had 
Jlio (diilfl out of ivccllock 
and lia(i mim'd iicr for six weeks only. 
/’Ilf; tiiodif'r siiffoiod from pulmonary 
(iilmretilosis to wiiieli she succumbed 
wlif'ii (hr eliilfl iras tiro years of age. 
'/’lie tirst symptoms of tlic disease in 
the eiiild lijul manifested themselves 
in t lie spring of HKM. In walking she 
ini'i'rleil the right foot and limped 
sliglit/y. In the summer of 103-1, the 
outside of tiie left ankle began to 
swell. 'I’lie eliild was treated in the 
Oiit-I’atient Di.sjien.'sary of another 
institution. A plaster bandage was 
not apidicd. 

llocntgenograiiliic e.xainination 
FiCi. 2-.\ I'‘j{j. o-ij at our Clinic showed the focus of the 

Ca.se 1. J. C. March 3, 1035. I.e.sion di.seasc to ho located in the right lieel 

healed. hone dis is quite typical in children) 

on the posterior and upper surface of 
the calcancum. An ahsco.«s was pre.«enl on the outside of the ankle. 

The focus of disease was eradicated, the ah.sce.«.s was drained through a short in- 
cision, and a i)la.sfor-of- Parks bandage was applied. The diagnosis was confirmed 
liistologicnlly. 

After tlic second (/ressing, three months later, the abscess hc.aled with a smooth scar. 
The postoperative course was fuvoralrle; there was no fever. The area of the lesion filled 
completely after four and ono-lialf inontli.s. Before complete healing took place, how- 
ever, a new focus was found in the upper inctaphysis of the tibia, which also involved a 
large part of the cpipiiysis. Again a subcutaneous abscess developed. Eradication was 
performed on February 20, 1935. The course was again favorable. 'Poward the end of 
May, the patient cont racted scarlet fever and disappeared temporarily from our observa- 
tion. In September 1935 the focus in the tibia bad he.aled perfectly. 

This case is particularly interesting because of the fact that healing 
Avas obtained in a comparativelj’" short time, although Ave Avere dealing 
AAuth a Aveak child Avith poor resistance. 

In June, July, and September 1935, additional eradications of para- 
articular lesions in A’-arious localities AA-ere made in the manner described. 

In three cases large lesions of the femoral neck Avere found, AA’hieh threat- 
ened to penetrate the joint. In these cases the eradication AA^as made 
through a small opening in the greater trochanter. At the same time it 
Avas necessary to excise the sound part of the neck. The caAuties AA'ere 
filled AAoth Avarm A'-aselin and only a small oi^ening Avas left for the outfloAV" of 
blood. In each case a plaster-of-Paris spica aa^s applied to the hip. 
The postoperatiA^e course in each case aa^s satisfactory. In NoA’^embei 
1935, check-up examinations of the patients shoAA^ed healing of the AAmun s 
and an adAmnced degree of regeneration of the osseous tissue in the eradi- 
cated cavities. . 

In addition to these cases, eradications of para-articular lesions m 
upper part of the tibia and in the outer condyle of the femur have been 
performed. The detailed history of these cases is not included because 
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only a short time has passed since the operations. Nevertheless, we 
consider all these cases to be healed and we feel ourselves authorized to 
affirm this because all the follow-up roentgenograms have re^•ealed a rapid 
regeneration of the osseous cavities. 

The difficulties encountered in treating localized bone foci are slight, 
however, as compared with those met with in cases of florid infection of 
articulations in which abscesses or fistulae have formed. Articulations 
cannot be opened bj'’ operation without endangering the patient. The 
focus of pus production is, therefore, unapproachable. There is no way 
of preventing the ample flow of secretion from the fistulae. An enormous 
secretion with its foul odor and offensive appearance requires frequent 
redressing which leads to infection of the fistulae. Although theoretically 
the rule is that dressings should be absolutel}’’ aseptic, practicallj’’ this is 
not always possible. The fistulae and their surroundings can be kept 
without secondary infection only for a limited time, but the abscesses 
drain for months and even years. Mechanical cleaning and disinfection 
irritate the skin, no matter how carefully they are done. Bone tuber- 
culosis, even when not infected, heals very slowly. An added infection 
causes the secretion, as well as the temperature, to increase. The patient 
loses appetite ; his bodily resistance is lowered ; he begins to fail ; and not 
rarely he dies. 

And what about closed abscesses? The physician works in con- 
stant fear of fistulae, constant fear of supcrinfection. Therefore, careful 
remote puncture through non-diseased tissue should be the procedure. 
Injections of various solutions which arc supposed to thin out the contents 
of the abscess, as well as aspiration of the pus, are often not entirely 
successful. The fundamental fault of this procedure is the continued 
disregard of the basic principle in the treatment of surgical tuberculosis, — 
that the site of tuberculosis shoxdd be given absolute rest. 

In our Clinic treatment in cases of closed foci where rcdrc.ssing would be 
necessary was given up until after immobilization had been accom])lislied 
by plaster splints. .After the ab.^ce.-^s had been cleaned out, fhi* ])la--ier 
dressing was reai)plied. The more the abscc.-js filled or llie more jirofuse 
was the secretion through the fi.^tulae, the more frequent witi' the retire-;'-'- 
ings or punctures and the le.ss certain was the success of t!i(‘ treatment. 

These facts necessarily led to a consideration of Iiow best to eircnni- 
vent these obstacles. Tlie first atteinjit at solving thf* iiroblem was made 
by Solieri in 1012. He suggested the application of plaster-of-l’an's 
bandages, regardless of the secretion of tlu* fistulae. In brief, hi- j)r<>- 
c('(lurc is as follows; extraction of the seipu'stra. imnctun' of the ab-ee...,.., 
rinsing of the abscess cavities and li<tulae with Diirante's ^uliition, 
jirotcction tif the skin directly around the fi-tulae with a-trinceiit ' il'.e, 
absorption of the pus with a layer of g.auze and cotton battinu, atid tiie 
ajijilication of jilaster-of-Pari'; dres-inc'. In 1!*20 le- rejxirted tha’ -itu-e 
1012 he himself had treated a tot.a! of thirty-two leitieat-'. ( )f tia-v..^ 
twenty-four wen' cun'd; four had dii-d; and in tour e;-.---' the tre.;t;;e at 

\oi. xvm. sro, 4 . otToC! 1'. e 
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\v:is Ensuoci'ssfE!. OHicv iuUhor.s who Iwivo reported the successful use 
of Solieri’s method, (>illier iu its oripiii.-d or modified form, are: Calcagni 

C’apccchi, Conti, Manuarini, Marinescu, Benci, Tcdcschi, Kofmann' and 
d’ai-lo. 

Comidete rest iu ))!asler and autovaccination jwoduced l)y the ac- 
cumulation of jms on the skin are factors whicli, in accordance with the 
ojiinions of these authorities, act favoi-ahlj’ on tlie hauling of the fistulno 
iind tin* j)iimai'y focus. IVo consideration w)iaf.s’0(!\’er is gi\'cn to the 
finest ion of secondary infection, which should not be disregarded. Thus 
OIK* can c.xplain the considerable maceration of the skin with pus, but, 
according to the Italian authors, this maceration is favorable, so that 
some of them make no attempt to pr(!vent it. 'I'licw believe that the 
most succ('ssful r('sults aia* obtained by vaccination of the diseased skin 
with j)Us irom tin* wound itself. lOxpt'riema' has taught us that cutivac- 
cination in ttd)erculosis do(*s nf)t work fa^■orabh^ Unfortunatcl}'', the 
author’s inloianation is basial only on re))orts, since all scientific works 
which deal with Solieri's nudhod have aj^peared in Italian periodicals 
which are not availabh; in (V.echoslovakia. Therefore, the wiater docs not 
know to what e.xtent the skin is covered withsalveand what kinds of salvo 
are used. 'J’h(> author does not wish to deny the hnportnnce which the 
Italian authoi-s a.scribe to the continuous contact between pus and the irri- 
tated skin; however, he certainly prefers to see the skin non-macerated 
rather than macerated. The writer does not know how intensive the mac- 
eration is wiien tlie skin is covered with astringent salves, but, judging from 
the work of Lacny, it is very considerable. The a])])carance of the skin was 
such that, iu combination with the bad odor and other unfavorable cir- 
cumstances, it made him abandon and condemn Solieri’s method which 
he tried in four cases. Lacny, however, made the mistake of not trying 
to maintain the time intervals between individual dressings as Solieri had 
prescribed. Lacny is also the only author who was disillusioned with 
Solieri’s inethod. In our judgment, also, Soliei’i's method has its un- 
favorable aspects. The gauze is put directly on the opening of the fistula 
ajid covered with a soft dressing, purposelj'’ thin. The plaster is modelled 
to fit closelj'’, so that either the secretion cannot drain at all or else it 
drains with difficulty. This explains the occasional rise in temperature 
noticed bj^ other authors in using Solim-i’s treatment. 

The following method seems to the author to avoid the disadvantages 
of Solieri’s treatment: The skin is first disinfected over the largest possible 
area with tincture of iodine. If a cold abscess is present, an incision, from 
two to three centimeters in length, is made. Through this opening a 
spoon is inserted, the walls of the abscess are thoroughly scraped, and the 
cavity is tamponed with gauze moistened with a physiological salt so u- 
tion. After the bleeding has been stopped, the cavity is filled wdh vaselin 
in semi-liquid form, partially warmed. The semi-liquid 
to the walls of the cavity and forms a perfect drain. The skin about i 
wound is covered with a thick layer of vaselin, so that there lemains 
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uncovered in the vicinity of the wound not a spot which the pus could 
touch during the ensuing weeks. Any unprotected area would assuredl}" 
be macerated by the pus. Especial emphasis should be placed on the 
fact that it is unwise to spare vaselin when coating the skin. 0\"er the 
wound is placed a layer of sterilized gauze and cotton batting, preferablj’- 
thicker than an ordinary dressing. A thick layer of covering material 
soaks up the vaselin and enables the pus to drain into the upper layers 
which are to absorb the pus. A well-molded plaster-of-Paris dressing is 
then applied in which the adjoining two articulations are included. 

If there are fistulae near the diseased articulation, the openings are 
merely widened and the entire fistulae are scraped. The procedure wliich 
follows is the same as that alreadj'- described. It is not advisalile to 
change the plaster-of-Paris bandage before the end of six weeks. 

The suggested modification of Solieri’s method seems to the author 
to be very favorable for the following reasons: 

1. It takes into account the possibilit}' of secondary infection. 
The sterilized covering of the fistula, forms a closed space under the plaster 
cover for the gathering pus. Secondary infection cannot penetrate the 
plaster dressing. The question of infection or non-infection of the site of 
tuberculosis seems of primary importance. 

2. If bone or articular tuberculosis, pyogenically infected, is en- 
countered, the vaselin ensures as perfect a drainage as can be desired. It 
is necessary to drain without gauze. 

3. In this method of treatment there is no danger of retention of 
jnis; therefore, even in foci infected pyogcnicallj', one may emiiloj' the 
most important weaiion in the treatment of bone tuberculosis. — perfect 
immobilization in a plaster-of-Paris bandage. 

4. After the festering wounds have been filled with vaselin, a rather 
slight amount of jnis has been noted under the plaster-of-Paris liandagca 
The secretion is usually most marked during the first week and the dn'ss- 
ing is soaked through. During the second week the scci-etion is less ;ind 
it gradually decreases in amount. Tliis fact naturally has more bearinc 
on the ])yogenicaIIy Infected wounds. One certainly cannot compare the 
secretion which is encountered during the dressings with that previously 
met with wlien redressing was done every other day. In so serious .-i 
disease, the great decrease in albumin canse<l by hyjierproduclion of pus 
is certainly not to be disregarded. 

It .seems to the author that rinsing and various antiseptic solutions 
are impro])er and dangerous methods of treatment, ('ertainly, in most 
ease.s, such a disinfectant rinsing <loes not reach any f.arther than the 
abscess cavity: the focus is reached only i)artially by the :q)j)!ieation :>f 
jiressure, which should not be used. It is- well known that. bec,ius<- of tli' ir 

alkaline reaction .and other reasons, certain absci are unf;i’cor:i!>!>- 

ground for tlu' growth of Koch’s bacillus. Ibicilli are rarely found in 
abscesses; rinsing, thendore, is sui>it!Iuous and the writ-T cannot .-igree 
with isolieri. 
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A fivqucut ohjoction lo Mio lK>;iIing of wounds by confincniont 
in i)l!is((>r-of- Paris {lr(>ssings is ilio had odor. True, the odor of the 
!>andag(‘, wliicli seals (Ik; pus for a long (iine, is very on'ensivc. It anno}^s 
those about (he i)a(ieu(, but seldom troubles tlie patient himself. It is 
the only ncrious objcelioii lo (his Ireatmcnt. Ilowc^'er, if the treatment 
is benefiting (he patient, the bad odor ought not to bo a cause for removal 
of tin* i)las(er-of-]\'iri.s dnwing. It is probable that .some other ingredient 
may be found \vhi(;h, when mixed with va.^-elin, will neutralize the odor. 
Lbhr combined eod-liver oil with va.selin and attributed his successful 
I'csults to the lu'aling properties of the oil. However, although cod-liver 
oil somewhat neutralizes the odor, the author has ob-served no bettor 
results from (Ik> use of (his mixture than from pure vasclin. In fact, he 
has often noted maceration of the skin following tlic application of cod- 
liver oil, which is not the case wijcn va.selin alone is used. 

It is uJKiuestionabh' advantageous to give vitamins during bone 
diseases, but they shoidd be given by mouth. It seems to the author 
veiy unwise to risk infection by filling the wound with unstcrilized cod- 
liver oil. Lohr contends that eod-liver oil is jn-acticall}" sterile and that 
it. kills ])yogenic flora. However, according to the vciy thorough and 
careful experiments carried out bj' Patocka and Gortzen, cod-liver oil, 
paraffin oil, and va.selin have not the slightest bactericidal pro])ertics. 

The following eases have been treated according to the modification 
of Solieri’s iiroceduro which has been described. 
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1934 the patient had fallen and had injured the left trochanter, and in November pain 
had developed. 

On admission, examination showed the region near the greater trochanter to be 
swollen. The skin was reddened and fluctuant. Roentgenographic examination re- 
vealed a large lesion in the trochanter. 

Diagnosis: Ankylosis of the left hip; recurrent coxitis; a cold abscess in the region 
of the greater trochanter. 

A short incision was made and about 200 cubic centimeters of pus was drained from 
the abscess. The carious cavity was curetted and filled with vaselin. A plaster-of- 
Paris bandage was then applied. 

The postoperative course was uneventful; there was no fever. Three months after 
operation, the patient had gained in weight and lier general condition was good. The 
incision had healed with a smooth scar and the skin was dry. The contour of the tro- 
chanter was sharply defined. A roentgenogram showed tliat the area of rarefaction was 
beginning to fill. In April 1935 the focus in the trochanter had filled, so that it was 
possible to perform a subtrochanteric osteotomj’ of the femur to correct the malposition 
of the limb. In the middle of May a short plaster-of-Paris bandage, reaching to the 
knee only, was applied, and the patient was discharged. Weight-bearing was allowed 


Case 4. B. M., a woman, sixty-three years of age, was admitted to the hospital 
on December 11, 1934. She gave a history of having l)een in good Iiealtii until five 
years previous to admission, when the right elbow joint liad bceome swollen and at- 
tempts to move it had resulted in great pain. Treatment had consisted in the a])plicatinn 
of a plaster-of-Paris bandage, but this had been allowed to remain for about two months 
only. The pain had been bearable and there had been only occasional fever. Since t he 
beginning of 1934, she had grown considerably worse, — the joint had swollen and on the 
outer side a fistula had formed which drained pus. The patient ran an evening tempera- 
ture. Her liusband had died of tuberculous peritonitis. 



Ca'-'c 4. B. M. Ue^ivtion of tin' 
liumcnii above the trorhle.n a; :ib >ut 
the tniddle of the rorvuiniii fo'-.i. 


On admi.ssion, tlic following findings 
were noted: obliteration of the contours of 
the joint, doughy swelling on the outer side, 



vot. Xviii. NO. I. i>i-ro!iia: i i-' 
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Fig. 5-B 

Showing range of motion possible 


anri a .small fisinla from wliicli thin pus 
flraincfl. Pn.ssivc motion wa.s very painful 
am! (he range was as follows; extension, 110 
(legree.s; ilexion, 00 degrees. 

Rocntgcnograjiliic examination (Figs. 3-A 
and di.sclosed advanced destruction of tlic 
olecranon and of tiic head of the hnrncnis. 

Diagtmis: Tuberculosis of the right 
forearm witii fistula. 

At. operation on December 12, 1934, tlic 
right elliow Joint was exposed by Imrabeuf’s 
incision. A rc.scction of the humerus above 
the froclilea, at about the middle of the 
coronoifl fossa, was then performed. Of the 
forearm bones, the entire joint surface of the 
ulna, with tlie olecranon and the head of the 
r.-idius, was resected, — the typical resection of 
Ollier. (See I'igurcs 4-A and 4-B.) In addi- 
tion, the nearby diseased soft tissues were re- 
moved. The sp.ace between the ends of the 
bones was tilled with vasclin; the muscles and 
tendons were sutured; and 
the skin was left with an 
opening above the joint for 
drainage. A plnster-of-Paris 
bandage was applied with the 
arm in 100 degrees of flexion. 

The postoperative course 
was very favorable. The 
pain disappeared. After six 
weeks the dressing was re- 
moved. The skin had healed, 
and active exercises were be- 
gun. Three months after the 
operation, following daily 
massage and e.xercise, a vei} 
adequate range of motion re- 
sulted (Figs. 5-A and 5-B). 
Flexion, extension, pronation, 
and supination were possible 
to an almost normal degree 


Case 4. B. M. 
after operation. 

and without pain. In May 1935 the patient w.as able to carry light objects with the arm 
which had been operated upon. 

Case 5. B. C., a male, twenty-four jmars of age, was seen m October 

history of having suffered an injury in the region of the ^ s^dSnfy feh iH- 

There had been no immediate consequences. On April 6, 1934, he had s J 
Md r° l>acl 'a"'" '>'>"•"■ Three weeks later, in tl.e hospital where he »<* '«“ 

takei care of, an abscess had been found in the right inguinal region, 
as the femur. The abscess, which was evidently cold, had been ‘>1’™“' J , 
tacils:-one in the ingnina. region .be “‘I*- which 

:rhSr^*brsuti“^^^ 

"'■'^“:frr":'the p„t,e„t.s condition was very unfavorable. The 
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Case 5. B. C. Sliowing condition in March 1935, wlicn the wound was 
first redressed. 


temperature was above 39 degrees centigrade. Tlie jiatient was pale and very imich 
exhausted by fever. The right liip was swollen considerably. The most striking feature 
was the swelling in the region of the troclianter, wliich was indurated and ocdcinatous. 
In the middle of the incision in the riglit groin was located a cratcrlikc fistula from which 
a large amount of yellowish-gray, foul, viscid pus drained. The area surrounding the 
fistula was reddened. Fromasimilar fistula on the outer side of the thigh large quantities 
of pus were also draining. 

Diagnosis: Inflammation of the right hip with fistulac, duo to secondary infection; 
osteomyelitis of the head and neck of tlic femur; pathological di.»lncation of the right hij). 

Roentgonographic examination (Fig. 7) confirmed tliis diagnosis. 

On November 11, 1934, under anaesthesia, a trepanation of t lie femur was performed, 
close to and below the trochanter. Tlirough an adequate opening, an eradication of the 
disease in the neck and head was successfully accomphslied. Tlic incision was left 
open, and the cavity .and soft parts were filled with vasclin mixed with cod-liver oil after 
the method of I.,ohr. Tlie fistula in the inguinal region was excised and filled witli 
vasclin. Staphylococcus albus was found in the pus. On the fifth day after the oiiera- 
tion, the tcmper.aturc was lower, and later rc.achcd only subfebrile IcveB. It remained in 
this rather satisfactory condition until .lamiary 11, 1935, when it again rose to 39 degree- 
centigrade. 

On .lanuary 25, 1935, another ojieralion was performed. The inci-ion in the m- 
guin.al region was widened and that on the outer side of the thigh was opened again and 
a new incision made on the ventral side with a connection between them, s i that .'.'h-. 
quate drainage of the secretion was thus guaranteed. The boiit-s were not inr;— .,1. 
1 lie cavities were filled with vasclin and cod-hver oil. Tlie temperature remained high 
during the first week after the operation and then bee.ime subfebrile. 

M hen the wound w.a.s redressed early in March, the baiid.age va- found b" th- r- 
ouglily soaked and the odor was verv ofTensive, .Mtliough the me.. v. rrr- 
filled with granulations, thev secreted considerable pus. ,*-00 I igure o I l.e ''.m of 

the iqipcr half of the thigh was greatlv iimreratial. Thi- condition eon*, u r. it* *■ a'ltl t 

that the mixture of vasclin anil cod-liver oil IS not a suitable r ivi r;i gfiuth* - :t 

irritates rather than iirotects. .\ ilr('--ing mth pure va-'-lm va- ti * '1 r.t * 1 1 b ft 

uiulisturbe.l u'ltil May 23 , 193 . 5 . .\t this time it w,-.- eb*.. • t' .t t' .■ t *. h d 
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Fig. 9 

Cases. B. C. July 2S, 1935. The incisions have he-aled with smooth sc.irs. 


considerably decreased. The patient had gained weight and felt well. The maceration 
of the skin had disappeared. The incisions in the inguinal region and on the ventral side 
had healed. On the outer side of the leg there still remained a small granulating surface. 

Another bandage was applied, which was not changed until July 2S, 1935. At this 
time all of the incisions had healed with smooth scars. (See Figure 9.) On the same 
day roentgenographic examination (Fig. S) showed ankwlosis of the hip joint in quite 
good position and advanced rccalcification of the head and neck. Signs of the eradication 
were evident only at the trepanation .aperture near the trochanter. In tlic pelvi.e, near 
the head, was visible an irregular shadow of lipiodol. 

C.\sE G. .T. M., a male, eighty years of age, was admitted to the Out-Patient 
Dispensary in February 1934, because of swelling of tlic right ankle joint. The swelling 
had first become apparent after an accident in July 1933. It did not di.sappcar even 
after a long period of immobilization and the .application of Prie.ssnitz dre.^sings. In 
September 1933 the iiatient had been treated with hot batli.c, because the illness had 
been taken for a uratic affect ion. 

Diagnosis: Tuberculosis of the right tibio-astragalar joint with fistula. 

A plastcr-of-Paris bandage, with an opening, was applied and through this opening 
the dressing was changed. In November 1934 the treatment which has been de-erihed 
was started. On July 2, 1935, the fistula was found to have healed. 

In addition to the ea«e.« reported, eight similar ea=es are now licing 
treated. In all of these, great imiirovement has heon noted after the 
first dre.ssing. 

Norr.: Much of the material in thi«; artirle, as well as the nits inrhi h'.I, app'-.;-,. i in 
Slo’ntishg Slurnii: Or'ojir.iirl\'/, X, .*>1, 19.>.'), and is rcpaeliieed hy iv'-rna--- m of the nhl'e 
of that jounial. 




IlllN'CI, M.ttuo: 8ul trattaniento della tulH’re.dos: artie.*!;.:.- r.p. :t‘i r 1 » .s. h' *; 

rolichnic.i, XXXIl, .'n-.-. Prat.. Il>9.">, 192.'. 
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ARTHRITIS AS A TEACHING PROBLEM * 

BY ROBERT W. JOHNSON, JR., M.D., BALTIMORE, MARYLAND 

For many years arthritis has been one of the major problems witli 
which the orthopaedic surgeon has been called upon to deal. However, it 
is not the treatment of arthritis that is the concern of this paper, but our 
final Hippocratic duty in regard to it, — namelj’^, to train the oncomin 
generation of students to meet and, perhaps, to solve this terribly bafflin 
puzzle. Medical literature is witness to the variet}' and many-sidedne.^s 
of the conditions we glibly group under the term “arthritis”, which render 
it a veritable wilderness to the unexperienced and unguided student. 
With so indeterminate a subject and with .so little time to waste in teach- 
ing, is it not important to put to ourselves four primary questions for hon- 
est answer before we go before our students or even before our jicers? 

I. Whal Is Arthritis? 

Each one would give a different an.swcr probably, and that answer 
would be the foundation of his teaching. The answer which seems most 
honest to the author is that, when the joint inflammations of Ininwn 
etiolog}'’ have been excluded, arthritis is just good old-fashioned rheuma- 
tism, a symiitomatic term hone.st in its vagueness and lack of jiseiido- 
.scicntific pre.sumption. That the various joint manifestations in arthritis 
— pain, swelling, heat, osteophytes, etc. — are symptoms of some systemic 
disorder affecting the individual as a whole is a fact which anyone who 
has .seen a real case of Still’s disease, rheumatoid arthritis, arthritis de- 
formans, or gout cannot escape realizing. Why is it that in mild or early 
eases wi' fail to recognize this same fact, — namely, that we have a ^y.-temie 
illness to deal with and not just a sore joint or two? Yet one invariably 
gets the impression in meetings or clinics that arthritis is a disensr in itself 
lather than a .symjitom jirobably eoininon to a number of infer-tious di-c- 
eases and metabolic disturbances. Our iiosition in regard to arthriti- is 
coinjiarable to that of the doctors of a century ago with regard to fever 
with its various, clinical classifications, — such as hectic, ]nii'r])eral. tertian, 
breakbone, etc. An honest statement of the protean (-liaracter of arthritis 
and the difficulties arising therefrom will prove much more enlitrliteiiim: 
and stimulating to (pK'stioning students than artificial clas-ification- and 
Inilting ('Xi)lanations. 

II. Who Is to Tench Arthritis? 

Having taken the ground that :irthriti' i- merely joint in.-min -t:.,- 
tion of an undt'rlying .systemic condition, to he con'i'!< nt one noiiM ha-.e 
to admit that the jiliysician rather than the iirtliojiaedie surg.-on 

* ltc.nl at the .\nini.al Meet ins; ef the .Vn-.iT-.i-;!!! ( >.-ih'.;' .•-h'- it v . 
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he Die oik* iiof only lo (re;,! i( {,„( fa fcurh il. Practically, (his docs not 
work oui well lor (wo reasons; first, the medical stafT of a university al- 
ivady lias the major teaeliin^r hiirden and is put to it to cover adcQuately 
the very wide field of ffeneral medicine; sei’ond, the medical wards cannot 
1)(' filh'd villi such Iona; and chronic cases as ai’thritis, wliich means that 
llu're is a paucity of clinical material at hand for the Medical Service to 
us(' in teachiiifi. 

It it is not to he the .Medical StafT, then, of necessilj', the Orthopaedic 
Stall seems to Ik* the \’ictim. Our leaching field is smaller and we should 
wi'lconu' (his opportunity to make an (*xcursion into (he. medical territoiy, 
to revert again to our primary role of i)h 3 'sicians, and to escape tcmporarilj'’ 
from tlu' narrow confines of a surgical sjiecialt}'. We eertainlj’’ have a 
wealth of teaching material in our clinics and wards and in those special 
institutions which we serve that are .separate hut allied to the central 
teaching hospital. M^a^yv Orthopaedic Children’s Hospital has its quota 
of Still’s dis(>as(', and a "Home for Incuraldes” or a Chronic Hospital can 
supph’ a wealth of tragic arthritic end results. It should be our constant 
endeavor, however, to secure the support and help of the medical staff 
in (he teaching as well as in (he treatment. In this .subject we ought to 
regard ourselves as liaison olficers between the armies of medicine and 
surgery. 


77/. JV//erc Is Arthritis To Be Taught.^ 

''riierc are four wa 3 ^s to present problems to the student: (1) in 
lectures; (2) in ward classes; (3) in the dispen.saiy clinic; and (4) in the. 
literature and in the laboratories. 

For our purpose each has its special u.se. One or two lectures seem to 
be definitcl}'' needed in order to present the eomple.vity of the problem, to 
tell the .story of ]irogre.ss made, to present the fundamental pathological 
lesions in vivo and in vitro, and to .show a few cases illustrating the great va- 
riations encountered. Ward classes give us an opportunity for much 
greater detail of c.xamination and allow us to present the necessary studies 
and laboratory aid required. Thej'- also give us a chance to emphasize 
the individuality of each case and to direct the student’s attention to the 
multitudinous factors which play a role in the patient’s illness. Both 
lectures and dispensary teaching deal too broadly or too hurriedly with 
patients to fasten this principle in the student’s mind. However, the dis- 
])ensary, with its hurly-burly and volume, gives us a chance to see the 
early mild case as v^ell as the old cripple, and in this way adds the proper 
depth of perspective to the jiictures which we wish the student to cany 

away. . 

Finally, how shall we guide these students in literature and m ic- 

scarch? This is perhaps the hardest problem, as the literature is so 
muddled by diverse terminology and the research problem is so comp e^ 
that adequate direction is almost impossible. The author’s advice is oi 
the seriously interested student to read everything and believe notlinig. 
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If a man reads widely with reference to arthritis, he will be made aware of 
many theories, explanations, treatments, and cures, but let him beware 
lest some therapeutic Circe enchant him and enslave his errant curiosity 
in the mental sty of a fixed idea. Only by critical observation and careful 
analysis will our riddles be solved, so a staunch skepticism must be main- 
tained in the presence of the printed word. Independent laboratory 
research should be discouraged until such a time as observation and clinical 
experience have given the beginner some lead which he himself is keen to 
test and follow. There is no doubt that a great deal of our confusion has 
arisen from the desire of the laborator}" worker to find something which 
can be published, rather than to find the explanation for liimself of some 
suggestive clinical observation which he has made. 

71'^. Hoiv Is the Subject To Be Taught? 

It can be taught dogmatically, in an ex cathedra manner, Imt in the 
average medical school this is not safe. The professor is too vulnerable in 
this particular subject to assume omniscience, and the e.stab!ishcd facts 
about which one can bo dogmatic are few and far between. 

It can be taught as if one were an advocate, pleading the righteous- 
ness of a theory or of a method. But this, too, is dangerous unles.s one 
tempers one's enthusiasm with an occasional candid reflection that after 
all one's pet thesis may be wrong, and an innocent organism may be 
lynched or an inconsequential joint may be twisted for no permanent sci- 
entific gain. 

One can teach it as an experimenter, a sound and lionest but not vi'ry 
tangible way to present a complex subject to the student, tlie danger being 
that the student will get only a narrow viewpoint of a large subject. 

Or, one can expound it as a philosopher, viewing the subject broadly 
and dispa.ssionately, iiointing out where one can fli.'^tinctivo and lieljifui 
land marks (lioth clinical observations and experimental findings), follow- 
ing the leads of theories as far as one can see clearly, examining tlte effects 
of various tyiies of theraiiy advocated at this clinic and that, suggesting a 
pos.sible trail to follow in future exiierimcntation, but, above all else, avoid- 
ing the .semblance of speaking with authority on a finite disease. 

In conclusion, the author wislics to present for consideration a scheme 
which so far In* has found more satisfactory than any other in conveying 
to the student his conception of arthritis. 

This scheme likens the arthritides to a si>ecirum. the red end being 
reim'sented by acute rlieumatie fever anil the violet end by gotit, with a 
complete but gradual variation in .shade and tyjie iti between, (■.•rtain 
jiarticular bamis. like the iiost-tonsillitis, .-'tibacute arthritis in the reddi-h 
area of the spectrum or the bluish 0'teo-;trthritic croup, stand out l-ddiy 
it is true. .\s long as one has to <le;d with rheutnati-m on tie- b:'.-';- of ehn- 
ieal findings there can be no accurate hard and fa-t clas-- -, -n ticit tl.'- 
colors of the si>cctnnu. shading from 'itie iiito tlm m xt witloe.u atsv lie." of 
demarcation, give ns a graj^hic method of ]>utliiig onr roni . jcoco ]. 
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A GitAi’iitc Mr.rnof) or CiiASKirv/.vn rut: AuTniaTiDKs 


Ciinir.'il Miuiife.^ilntion.') 

Spectrum 

T3’pc of Arthritis 


Infra-Red 


No rosuKant Joint olian^^f! 

Red 

.Acute rheumatic fever 

Joint cIi.'iiiKfs of proliferativo type 


Acute infectious arthritis — rela- 
tion to focal infection clear 


Onmg(' 

Subacute infectious arthritis — re- 
lation to focal infection indefinite 



Still’s disease 


Yellow 

Rheumatoid arthritis 

Atrophy 


.Atrophic arthritis 
.Arthritis deformans 

Mix'cd changos 

Green 

Villous arthritis 

Serum or allergic arthritis 

.Arthritis associated m'th endo- 
crine disturbances 


Rhio 

Arthritis as.«ociated with chronic 
traumatization 

Degenerative type of joint lesion 


Maric-.Strumpell arthritis 
I'b’pertrophic arthritis 

Cr3’.stnlline deposits 

Violet 

Ostco-arthritis 

Gout 


the students witliout artificial!}' separate categories. Tlie student comes 
for help with a jumble of terms in his mind, and by means of this method 
we try to fit these terms into one another and into our spectrum. 

Not only is this method com’cnient for assorting cases Avheii first seen, 
but it allows for the chamcleonlike changes observed in individual cases 
as they run their course and A'ary from montli to montli, — such as the in- 
fectious type which progresses slowly to crippled om and atrophy. Mixed 
conditions often occur, and, by mixing shades of simple conditions, one can 
match the complexion of any individual case. The spectrum also brings 
out the protean character of arthritis mentioned earlier, one of the 
facts that it is important to impress on students. 
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TREAT^SIENT OF ]MALUM COXAE SENILIS, OLD SLIPPED 
UPPER FE]\IORAL EPIPHYSIS, INTRAPEL^HC PROTRU- 
SION OF THE ACETABULUil, AND COXA PLANA 
BY ]MEANS OF ACETABULOPLASTY * 

BY M. X. SMITH-PETEBSEX, M.D., BOSTOX, XLi.SSACHT7SETTS 
Chief of Orthopaedic Service, Massachusetts General Hospital; Clinical 
Professor of Orthopaedic Surgertt, Harvard Medical School 

In February 1935 a patient, aged fifty-five, was admitted to the 
Orthopaedic Ward of the Alassachusetts General Hospital with the diag- 
nosis of “bilateral intrapehne protrusion of the acetabulum”. The ense 
was discussed on ward rounds and the general opinion was that nothing 
could be done for this patient, and that she would have to adapt her life 
to the hip-joint condition. This did not seem a constructive attitude, 
and the patient was allowed to staj* on the ward in the hope that some 
operative procedure might be developed wliich would give her relief from 
pain. 

The question to be answered was this: “YTiat is the source of this 
patient’s pain?” The answer was: “The impingement of the femoral 
neck on the anterior acetabular margin”. Such impingement would re- 
sult in “traumatic arthritis” with characteristic changes of the joint 
surfaces as weU as of the sjmo'v'ia. Since the joint surfaces have no nerve 
endings, their function in itself caimot be the source of the pain; as thej' 
slide over one another, even though the hyaline cartilage is markedly 
tliinned, they will not give rise to sj-niptoms. What does give rise to 
pain? The impingement of two surfaces — one covered by sjmo\na, the 
other by cartilage — will give rise to congestion of the sjmox-ia, sjmovitis, 
and, because of periosteal irritation, hj'pertrophic changes. 

The following analysis gave us the answer to our problem: If we could 
eliminate this impingement, we should be able to eliminate the resultant 
reactions and, therefore, pain. To eliminate impingement two regions 
may be attacked, — the neck of the femur and the anterior margin of the 
acetabulum. To eliminate impingement by a plastic procedure on the 
neck of the femur would be impossible, since this would sacrifice too large 
a portion of the neck. (See Figure 1.) What would be the effect of re- 
moving the anterior wall of the acetabulum? By sacrificing a small por- 
tion of this structure, a wide range of motion would be gained. This, 
then, seemed to be the answer to our problem. The patient was informed 
that the operation had never been pen'ormed before, but that it did offer 
a chance of success. She accepted the operation willingly. In four weeks 
she left the hospital walking, and in four months she returned to her work 

* Read at the .\nnu.al Meeting of the .\mcrcan .-\cadeaiy of O.'th'ipr.edie Surrc-cr.', 
St. Louis, Mi-^ouri, January- l-t. 1‘>3G. 
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as a housekeeper, free 
from pain and without 
a iimp. 

Tlie success in this 
case naturall}^ suggested 
tliat the same proce- 
dure might be success- 
ful in other types of 
cases in whicli similar 
impingement was pres- 
ent. h'lalum coxae sen- 
ilis came to our minds 
first. Since the opera- 



Fig. 1 

Diagrams demonstrating the amount of bone rvliicli 
must be removed from the acetabulum or from the neck 
of the femur in oi'der to produce the same improvement 
in the range of motion. This amount of bone may be 
easily spared from the acetabulum, but not from the neck 
of the femur. 


tion was one that did 
no harm, we felt justi- 
fied in appljnng it to a 
condition for which we 
had no adequate treat- 
ment. It has now been 
jDerformed in eight such 
cases and the response 
has been so favorable 
that we feel free to 
publish a description 
of the procedure, in 
spite of the fact that it 
has been used for too 
short a time to enable 
us to give “end results”. 

The procedure has 


also been applied to two cases of “old slipped upper femoral 


epiphysis” 


wdth impingement of the projecting anterior femoral neck on the anterior 
acetabular margin. In each case there has been improvement in function 


and relief from pain. 

Fractures of the acetabulum with intrapelvic displacement of the 
head of the femur present the same mechanical problem as did the first 
case, — that of intrapelvic protrusion of the acetabulum. Consequently 
this operative procedure might be very effective in relieving pain and 


restoring function in this type of case. 


OPERATIVE TECHNIQUE 

The incision extends along the anterior third of the iliac crest to the 
anterior superior spine, then curves slightlj’- medially along the latera 
border of the sartorius muscle. (See Figure 2.) Immediately inferior 
to the anterior superior spine one finds the plane of division between t ic 
sartorius and the tensor fasciae femoris. The femoral fascia is incisec 
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along the lateral border of the sartorius, exposing the direct head of the 
rectus femoris. By sharp and blunt dissection the attachment of the 
direct head of the rectus femoris to the anterior inferior spine is defined. 

The next step (Fig. 3) is to identify the plane of division between the 
iliopsoas muscle and the proximal portion of the reflected head of the 
rectus femoris; the latter takes origin from the anterior acetabular wall 
as well as from the anterior capsule. The iliopsoas muscle is retracted 
mesially (Fig. 4), exposing the anterior intrapelvic wall of the acetabulum. 
In order to obtain a better exposure of the lateral portion of the acetab- 
ulum, the tendon of the direct head of the rectus femoris is divided, leaving 
sufficient tendon attached to the anterior inferior spine to allow for 
suture. When the distal portion of this muscle is retracted, the reflected 
head of the rectus comes into view, partly fused with the anterior capsule, 
partly attached to the anterior acetabular margin. This is dissected 
free and retracted laterally noth the direct head of the rectus femoris. 

By the procedures described sufficient exposure of the anterior acetab- 
ular wall is usually obtained, but in some cases the iliopsoas muscle re- 
mains too taut to be retracted. In these cases it is advisable to reflect 
subperiosteally the origin of the sartorius and the abdominal oblique 
muscle from the anterior crest of the ilium, exposing the anterior portion of 


the iliac fossa. The iliacus 
may then be reflected sub- 
periosteally down to the upper 
margin of the anterior acetab- 
ular wall, but at this point the 
periosteum is divided along the 
line of the intended osteotomy. 

The above procedures al- 
low for retraction of the ilio- 
psoas muscle and of the sartor- 
ius mesially, and of both the 
direct and the reflected heads 
of the rectus femoris, and of 
the tensor fasciae femoris lat- 
erally. If the retraction mc- 
sially of the ihojisoas muscle, 
is found difficult, the hip may 
be flexed, addueted, and ex- 
ternally rotated; by this pro- 
cedure, the iliojisoas becomes 
relaxed and consequently may 
be retracted more easily. (See 
Figure n.) 

The next stoji is the oste- 
otomy of the anterior acetabu- 
lar wall ; this may be done with 



Fin. 2 

The incision extend' alonK tiie anterior third 
of the ilinm and curves inesuilly .'done llie Lateral 
border of the sartorius. 
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SlmwiiiK I lie line of (wtootomy of tlic anterior acetabular wall im- Result of plastic procedure: exposure of the mesial portion of the 
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a thin osteotome or gouge. Tlic osteotomy starts just below the attacli- 
ment of the direct head of the rectus femoris and is carried mesially a dis- 
tance of approximately an inch and a half and is then curved inferiorlj'' 
down to the cotyloid notch. As soon as the fragment thus outlined be- 
comes mobile the anterior superior capsule is incised down to the region 
of the distal neck. It is also incised inferiorlj'’ from the cotyloid notch 
along a line just proximal to the capsular attachment to the neck of the 
femur. (See Figure 6.) When the anterior acetabular wall with its 
attached capsule is lifted out, there is obtained a beautiful exposure of the 
articular surface of the head of the femur and of the anterior aspect of the 
neck. 

By moving the hip in flexion, extension, abduction, and internal rota- 
tion, the surgeon now determines if the plastic procedure has been suffi- 
cient. If not, further excision of the superior acetabular margin and of 
the superior anterior capsule is done. The surgeon must be radical in 
performing this plastic procedure, but he should not remove so much of 
the superior aspect of the acetabulum as to allow the head of the femur to 
become displaced anteriorly. Of this there is relatively little danger, 
since hyperextension is rarely obtained and this is the motion which would 
allow the femoral head to dislocate. 

The procedure follows structural jilanes throughout and consequently 



Fig. 7 


Preoperative roentgenogram showing definite protrusion of the acctabula, more 
marked on the left tlian on the right. 
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there is little or no 
shock. The two blood 
vessels encountered 
are the deep iliac 
circumflex and the 
ascending branch of 
the internal femoral 
circumflex. The for- 
mer is easily elimi- 
nated ; the latter some- 
times gives rise to a 
little difficulty Ire- 
cause of its extensive 
ramifications in the 
fat anterior and in- 
ferior to the hip joint. 

Furthermore, it is ac- 
companied by motor branches from the femoral 
nerve. 

The closure of the wound is very simple in- 
deed. When the retractors are removed the ilio- 
psoas drops back into place oA'er the anterior 
aspect of the head and neck of the femur. The 
direct apposition of the posterior surface of this 
muscle to the anterior aspect of the head and 
neck of the femur is of great advantage, — two 
moving surfaces are very much less liable to form 
adhesions to one another than are two surfaces 
in more or less constairt apposition, such as 
would be true of the capsule and of the underlying 
joint surface. The direct head of the rectus is 
sutured to its oi-igin, and the superficial portion 
of the wound is closed in layers. 

Postoperative convalescence is remarkable 
because of the relative absence of pain. The 
patient complains of soreness, but rarelj’ of acute 
pain. The extremity is suspended with five 
jiounds of traction, simply to overcome musele spasm and thereby to 
diminish pain. The position should be one of extension with maximum 
abduction and maximum internal rotation. At the end of two weeks tlic 
liatient is allowed up on crutches and, as a rule, he leaves the hospital at 
the end of three weeks; the maximum period of hospitalization is four 
weeks. He is taught e.xerciscs which he thoroughly understands by tin* 
time he leaves the hosjiital and which he carries on at home. 

As already stated the main cfTect of this procedure is relief from pain: 
however, there is also considerable im])rovement in function. The in- 
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Fig. 11 

joifetifagr showing proliferative changes with thinning of the 


crease unction is the direct result of the removal of the acetabular wall, 
us pre\ enting impingement. If the anterior femoral head and neck 
are veiy prominent, it may at times be advisable to do a plastic operation 
on lese as well as on the acetabulum. There is no danger of new bone 
01 ma ion or exostoses as a result of this procedure, since mechanical 
m er erence has been eliminated and since medullary bone is in apposition 
0 e moving posterior surface of the iliopsoas muscle. The removal 



Postoperative roentgenogram. The line of osteotomj' 
of the acetabulum is indicated by arrows. 


of the anterior capsule 
is probably an impor- 
tant factor in eliminat- 
ing pain, because of its 
sensory innervation. 
It is important to re- 
move sufficient cap- 
sule, including the Y 
ligament of Bigelow, 
to diminish the chances 
of adhesions and of 
scar formation. An- 
other point to be em- 
phasized in the tech- 
nique is this: The ace- 
tabular wall should not 
be exposed subperios- 
teally, but its perio.s- 
teum should be re- 
moved with it. This 
vdll tend to prevent 
new bone formation. 
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In one case the ilio- 
psoas bursa was en-. 
countered. It was dis- 
tended and inflamed, 
and unquestionably- 
had been a source of 
pain. 

CASE REPORTS 

The first case treated 
by this operative method 
■svas a case of “bilateral 
intrapelvic protrusion of 
the acetabulum” (Fig. 7). 

The patient was a woman, 
fifty-five years of age, who 
for months had been dis- 
abled for her occupation 
as a housekeeper. She 
was in pain l 3 dng in bed, 

Bitting, standing, and walk- 
ing. As a result of the operation she was able to return to work, free from pain and ndth- 
out even a limp. The postoperative range of motion was definitely but not markedly 
increased. Figure 7 shows very definite protrusion of the acetabulum on the left and 
the same condition, but to a lesser extent, on the right. The postoperative roentgeno- 
gram shows no essential change. Ten months after the operation function was as 
follows; complete extension (Fig. 8), flexion to 90 degrees (Fig. 9), and a perfectly definite 
amount of abduction (Fig. 10). 

As has been stated in the introduction, the success in the above case 
led us to apply it to cases of malum coxae 
senilis. 

The first case was a man of fifty-eight, whose oc- 
cupation was that of a brakcman. He had had symp- 
toms from the right hip for a period of years and had 
been disabled for several months. Roentgenographic 
examination (Figs. 11 and 12) showed changes in 
both hips, — hypertrophic changes and thinning of the 
joint cartilage, more marked on the right than on the 
loft. Postoperatively the patient never at any time 
complained of pain. He was allowed up on crutches 
in seventeen days and was discharged on the twenty- 
fifth day. At the time of discharge he got about very- 
well indeed and w.as able to put on his right shoe for 
the first time in years. In five months he returned 
to his former occup.ation, which required jumping on 
and off trains. He was allowed to do this by promis- 
ing that he would not jump on his right foot, linien 
last scon, eight months after the operjition, he had 
been back at work for three months; he complained of 
no pain and walked with a scarcely noticeable limp. 

Figures 13, 14, and 15 show this patient’.s function at 
this time. There was jx'rmancnt flexion of 20 
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Fig. 16 

Pi'coperativc rociitgcnogi'ani showing hypertrophic changes with thinning of the 
joint cartilage. 


degrees, motion in flexion to a good 90 degrees, and vciy little alxUiction (it was estimated 
as 10 to 15 degrees). 


This case is important because the patient Itad two more years to go 
before he could obtain a pension. If it is proved that this procedure does 
not give permanent relief, it majr at least be useful in producing tempoiary 
relief and improved function over an imijortant period of time. 


The second case was a blacksmith, fifty-eight years old. He had been in constant 
pain for several months before admission to the hospital. According to his stoiy , he vas 


unable to lie. sit, stand, or walk without pain 
operation. The same procedure was performed. 



Fig. 17 

Postoperative roentgenogram. Not much change 
is demonstrable. 


Figure 16 shows the condition before 
(See Figure 17.) In the course of five 
months the patient returned to his 
blacksmith shop to do a couple of 
hours’ woi’k a day. At the end of 
nine months he worked all day 
when he could find the work to do. 
Even at the time when this report 
was written, ten months after t c 
operation, he walked with a veiy 
distinct limp, but this limp was un 
accompanied bj"^ pain. He nas 
comfortable lying, sitting, standing, 
and walking. Function at the cn 
of nine months was as follows: 6 
degrees of permanent flexion, mo 
tion in flexion to a good 90 dcgiccs, 
abduction of appro.ximately 10 c c 
grees (Figs. IS, 19, and 20). 

Eleven cases have been 
treated by this method, 
eight of "malum coxae se- 
nilis”, two of "old slipped 
femoral e]hphysis”, and one 
of "intrapelvic protrusion o 
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the acetabulum”. 

They have all done 
well; the relief from 
pain is the outstand- 
ing feature; gain in 
motion is definite but 
not marked. Most of 
the patients still have 
a perfectly definite, 
noticeable limp. 

POSTOPEHATIVE 

TREATMENT 

The outstanding 
feature of the post- 
operative period is the 
slight amount of pain 
complained of; some 
patients state that 
they have no “pain” 
at all, others say they have “.soreness”, but none complain of acute pain. 

The affected extremity is suspended with five pounds of traction in 
the optimum position, — maximum abduction and internal rotation, 
minimum flexion. 

Following two weeks of recumbency the patient is gradually allowed 
to sit up and is trained to use crutches. The period of hospitalization 
should be a minimum of three weeks, a maximum of four. When the 
patient leaves the hospital he should be 
thoroughly trained in exercises to maintain 
the corrected position. 

COMMENTS 

In the cases so far operated upon, the 
author’s attention has been directed chieflj’’ 
to the anterior acetabular wall and to the 
anterior capsule of the hip joint. (See Fig- 
ure 21.) In some cases a i^lastie proeedurc 
has been performed on the anterior femoral 
head and neck, when they have been the 
seat of advaneed inoliferative ehanges. 

The inferior jiortion of the head and neck 
has likewise been removed for the same 
reason; this has Ijeen done in two eases 
only. The posterior as])ect of the head and 
neck has been left untouched. This may 
be one reason why a greater imjmjvement 



Fig. 20 
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Fig, 21 

Characteristic appearance of specimen removed, consisting of: a, acetabular wall; 
b, attached capsule. 1 shows the specimen ns viewed from tlie outside; 3 shows the 
intra-articular synovial surface. 

in range of motion has not been obtained. The writer considers it 
uiiMose to attack this region. 

Gentle manipulation for the sake of increasing the range of motion 
has been carried out in some of the cases at the end of the operative 
procedure. It is the author’s feeling that this is distinctly worth while 
and should be done routinely. 


SUMMARY 

A plastic procedure has been proposed for the relief of hip-joint 
conditions resulting from interference with the normal mechanics of the 
hip joint. Such conditions are “malum coxae senilis”, “intrapelvic pro- 
trusion of the acetabulum”, “old slipped upper femoral epiphysis”, 
“fractures of the neck of the femur with malposition”, “Legg-Calv6- 
Perthes disease”, and “fractures of the acetabulum”. 

Sufficient time has not elapsed to obtain true end results, but the 
author feels justified in rendering this preliminary report because the 
method is non-destructive and seems effective in relieving pain in con- 
ditions for which there is no other adequate treatment. 
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ARTHROPLASTY OF THE KNEE JOINT 

BY J. ED. SAMSON, M.D., MONTREAL, CANADA 

During the last twenty-five years arthroplasty has frequently been 
practised by orthopaedic surgeons of all countries. Ollier of Lyon, 
Murphy of Chicago, Putti of Bologna, and MacAusland of Boston have 
been the pioneers in performing this operation. 

Up to 1935 * the author performed thirty-seven arthroplasties for 
ankylosis of the knee joint. Of these thirty-seven patients, twenty-four 
were female and thirteen were male. Their ages ranged from eighteen to 
fifty-four years. These cases may be classified as follows: 


Nature of No. of 

Ankylosis Cases 

Gonococcus 15 

Trauma 3 ■ 

Osteomyelitis 1 

Tuberculosis 2 

Staphylococcus septicaemia 5 

Hypertrophic osteo-arthritis 7 

Surgical infection of knee 3 

Congenital deformity 1 

Total 37 


The author refuses to operate on patients under eighteen years of age 
on account of the risk of traumatizing the epiphyseal line. Experience 
has shown that the best results are obtained in patients ranging in age 
from twenty to forty years. The patients are always informed that the 
postoperative treatment will be painful and of long duration, and that 
their complete cooperation is necessary to obtain a good result. 

Various writers claim that bony ankjdosis usually gives better re- 
sults than fibrous ankylosis, but the author has obtained about the same 
results from both types of ankylosis. 

All acute symptoms should have ceased at least one year before the 
operation. The limb operated on should have good, strong muscles and 
be about the same length as the other one. 

Some claim that arthroplasty gives an unstable, painful and motion- 
less joint, but all experienced orthopaedic surgeons who have frequentl 5 ’ 
performed that operation know that these accusations are false; on the 
contrary, the new joint allows fully 90 degrees of flexion and give.? a very 
stable and supple knee. Some of the writer’s patients were operated on 
ton j^cars ago and they have been walking and working ever since, with 
the greatest ease and without any discomfort. 

The author always uses a free flap of fascia lata as a transplant. 

• During 1935 eleven more arthropl.asfie.c for ankylosis of the knee joint were per- 
formed by tlic avitbor. 
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TABLE I 


Analysis of Thuity-Skven Aktiiuoplastibs fou Ankylosis of the Knee Joint 



Case 

Sex 

Age 

{Vrerti] 

^ Kaf ure of .Ankylo.sis 

Side 

Duration 

h 

iM. H, 

FciiwJe 

20 

Acute suppurative ai thrhis 

Right 

10 months 

2. 

L. B. 

Male 

39 

Gonorrhoeal arthritis 

Right 

1 year 

3. 

C. L. 

Foiiialc 

20 

Sejiticaem ic arth ri t is 

Right 

5)4 years 

4. 

D. F. 

Fomnlc 

24 

Gonorrhoeal arthritis 

Left 

14 month.s 

5. 

L. 0. 

Foiiialc 

17 

Ttibei'culous arthritis 

Left 

5 years 

6. 

J. D. 

Female 

38 

Gonorrhoeal arthrit is 

Left 

2 j’cars 

7. 

F. M. 

Female 

22 

Gonorrhoeal arthritis 

Right 

1 year 

8. 

0. L. 

Male 

30 

Tuberculous arthritis 

Right 

28 years 

9. 

C. 

Female 

43 

Gonorrhoeal arthritis 

Right 

14 months 

10. 

W. B. 

Female 

54 

Chronic arthritis 

Bilateral 

9 j'cars 

11. 

J. D. 

Male 

24 

Gonorrhoeal arthritis 

Right 

2 years 

12. 

E. T. 

Female 

31 

Gonorrhoeal arthritis 

Bilateral 

18 months 

13. 

J. L. 

Female 

IS 

Acute osteomyelitis of the 
femur 

Eight 

11 years 

14. 

E. B. 

Female 

22 

Gonorrhoeal arthritis 

Right 

1 year 

15. 

A. D. 

Male 

54 

Fracture of the tibia 

Right 

2 3Tars 

10. 

A. B. 

Male 

19 

Infected wound 

Left 

2 years 

17. 

L. G. 

Female 

25 

Gonorrhoeal arthritis 

Loft 

3 years 

18. 

J. E. P. 

Female 

38 

Gonorrhoeal arthiltis 

Right 

2 years 

19. 

A. F. 

Male 

35 

Chronic osteo-arthritis 

Right 

2 years 

20. 

M. A. P. 

Female 

29 

Gonorrhoeal arthritis 

Right 

2 years 

21. 

E. C. 

Male 

18 

Traumatic arthritis 

Left 

13 months 

22. 

R. L. 

Female 

36 

Gonorrlioeal arthritis 

Left 

18 months 

23. 

S. C. 

Female 

22 

Osteom 3 ''clitis of the femur 

Left 

3 years 

24. 

D. G. 

Female 

27 

Gonorrhoeal arthritis 

Left 

1 3Tar 

25. 

L. L. 

Female 

26 

(Congenital deformity of the 
femur 

Left 

Congenital 

26. 

E. M. 

Male 

25 

Undetermined 

Right 

2 3 'ears 

27. 

C. L. 

Female 

24 

Gonorrhoeal arthritis 

Right 

2 3Tars 

28. 

E. C. 

Male 

46 

Chronic osteo-arthritis 

Loft 

G years 

29. 

F. G. 

Female 

22 

Suppurative arthritis 

Right 

3 3 'cars 

30. 

S. M. E. 

Female 

52 

Ankylosed chronic arthritis 

Right 

18 years 

31. 

E. R. 

Male 

44 

Traumatic arthritis 

Left 

6 years 

32. 

E. L. 

Female 

48 

Ankylosed chronic arthritis 

Right 

5 years 

33. 

P. L. 

Female 

21 

Suppurative arthritis 

Right 

10 years 

34. 

M. M. 

Male 

19 

Suppurative arthritis 

Right 

2 years 

35. 

H. D. 

Male 

34 

Traumatic arthritis 

Left 

2 years 

30. 

y. H. 

Male 

38 

Gonorrhoeal arthritis 

Right 

14 months 

37. 

A. C. 

Male 

54 

Chronic hypertrophic osteo- 
arthritis 

Left 

6 years 
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TABLE I {Conlinued) 



Case 

Date 

of 

Admission 

1 

Date 

of 

Arthroplast 3 - 

Mobilization 

under 

Anaesthesia 

Duration of 
Physical 
Therapy 

1. 

M. H. 

Nov. 5, 1925 

Nov. 8, 1925 

Jan. 10, 1926 

1 j'ear 

2. 

L. B. 

Sept. 4, 1928 

Sept. 8, 1928 

Nov. 17, 1928 

6 months 

3. 

C. L. 

Oct. 15, 1928 

Oct. 31, 1928 

Jan. 7, 1929 

6 months 

4. 

D. F. 

Feb. 26, 1932 

March 2, 1932 

None 

None 

5. 

L. 0. 

May 28, 1926 

June 6, 1926 

None 

None 

6. 

J. D. 

Nov. 5, 1926 

Nov. 10, 1926 j 

None 

2 months 

7. 

F. M. 

May 28, 1927 

June 3, 1927 

Nov. 4, 1927 

None 

8. 

0. L. 

Sept. 6, 1933 

Sept. 13, 1933 

Jan. 3, 1934 

1 month 

9. 

C. V. 

Jan. 27, 1930 

Jan. 30, 1930 

None 

4 months 

10. 

W. B. 

June 8, 1934 

June 20, 1934 (left) 

None 

None 

11. 

J. D. 

May 18, 1933 

June 1, 1933 

Sept. 13, 1933 

None 

12. 

E. T. 

June 9, 1932 

June 14, 1932 (left) 
Sept. 1, 1933 (right) 

Aug. 24, 1932 
None 

None 

None 

13. 

J. L. 

May 18, 1927 

June 8, 1927 

None 

None 

14. 

E. B. 

Jan. 10, 1934 

Feb. 8, 1934 

1 April 20, 1934 

5 \veek.s 

15. 

A. D. 

Jan. 3, 1933 

Jan. 7, 1933 

March 10, 1933 

1 month 

10. 

A. B. 

March 16, 1933 

March 20, 1933 

June 18, 1933 

None 

17. 

L. G. 

June 1, 1934 

June 5, 1934 

None 

None 

18. 

J. E. P. 

Aug. 3, 1934 

Aug. 8, 1934 

None 

None 

19. 

A. F. 

Nov. 26, 1933 

^Nov. 30, 1933 

Feb. 16, 1934 

None 

20. 

M. A. P. 

Sept. 14, 1928 

Sept. 20, 1928 

None 

None 

21. 

E. C. 

July 19, 1927 

July 28, 1927 

Sept. 2, 1927 
Oct. 3, 1927 

23 ^ months 

22. 

R. L. 

July 1, 1932 

July 4, 1932 

None 

None 

23. 

S. C. 

April 4, 1932 

April 9, 1932 

None 

None 

24. 

D. G. 

March 13, 1932 

March 17, 1932 

None 

None 

23. 

L. L. 

Oct. 4, 1933 

Oct. 10, 1933 

Jan. 12, 1934 | None 

20. 

E. M. 

Aug. 1, 1933 

Aug. 5, 1933 

None j 

None 

27. 

C. I,. 

Feb. 14, 1934 

Feb. 17, 1934 

April 20, 1934 

None 

28. 

E. C. 

June IS, 1928 

.Tune 22, 1928 

.Tilly 1.5, 1928 ; 

None 

29. 

F. G. 

.Tune 2.j, 1928 

.Tune 30. 1928 

Aug. 20. 1928 i 

None 

30. 

S. M.E. 

April 20, 1930 

April 26. 1930 

June 15. 1930 

None 

31. 

E. R. 

March 4, 1931 

March 7, 1931 I 

May 8. 1931 

None 

32. 

E. I.. 

June 3, 1933 

Juno 8. 1933 j 

July 30, 1933 ! 

None 

ilo. 

P. I.. 

Fob. 1. 1928 

i Feb. 4. 1928 [ 

March G, 192S ' 

1 ' J inontlv 

oi. 

M. M. 

Sept. 1. 1934 

Sept.:.. 1934 

Nov. 5, 1934 i 

None 

3.->. 

11. D. 

Nov. 20, 193! 

Nov. 29. 1934 

Jan. 20. 1035 

None 

30. 

Y. n. 

Oct, 19, 1934 

j Oct. 23. 1934 

Jan. 10. 1035 ' 

1 year 

37. 

A. C. 

Aiiir. 2. 1927 

' -lug. ,■>, 1927 

None 

G month' 
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TABLE I {Conlimied) 


Case 

Condition on Discharge 

Final Result and 
Postoperative Period 

Degree 

of 

Flexion 

1 

Degree 

of 

Extension 

Stabilitj- 
of the 
Joint 

1. 

M. H. 

1.50 degrees 

Complete 

Good 

Good, 1 year 

2. 

L. B. 

60 degrees 

Complete 

Good 

Good, 6 months 

3. 

C. L. 

90 degrees 

Complete 

Good 

Good, 6 months 

4. 

D. F. 

SO degrees 

Complete 

Good 

Good, 3 months 

5. 

L. 0. 

60 degrees 

Complete 

Poor 

Poor, 1 jTar 

6. 

J. D. 

60 degrees 

Complete 

Good 

Good, 4 months 

7. 

F. M. 

90 degrees 

Complete 

Good 

Good, 4 months 

8. 

0. L. 

90 degrees 

Complete 

Good 

Good, 5 months 

9. 

C. V. 

90 degrees 

Complete 

Good 

Good, 6 months 

10. 

W. B. • 

60 degrees 

Complete 

Good 

Good, 7 months 

11. 

J. D. 

90 degrees 

Complete 

Good 

Good, 1 year 

12. 

E. T. 

90 degrees 

Complete 

Good 

Good, 5 months 



None 

Complete 

Good 

Ankylosis in extension, 3 months 

13. 

J. L. 

None 

Complete 

Good 

Ankylosis in extension, 4 months 

14. 

E. B. 

70 degrees 

Complete 

Good 

Good, 8 months 

15. 

A. D. 

90 degrees 

Complete 

Good 

Good, 5 months 

16. 

A. B. 

80 degrees 

Complete 

1 Good 

Good, 4 months 

17. 

L. G. 

70 degrees 

Complete 

Good 

Good, 5 months 

18. 

J. E. P. 

70 degrees 

Complete 

Good 

Good, 3 months 

19. 

A. F. 

60 degrees 

Complete 

Good 

Good, 6 months 

20. 

M. A. P. 

40 degrees 

Complete 

Good 

Good, 5 months 

21. 

E. C. 

80 degrees ^ 

Complete 

Good 

Good, 6 months 

22. 

R. L. 

20 degrees 

Complete 

Good 

Good, 3 months 

23. 

S. C. 

None 

Complete 

Good 

Ankylosis in complete e.xtensioni 






1 year 

24. 

D. G. 

90 degrees 

Complete 

Good 

Very good, 4 months 

25. 

L. L. 

70 degrees 

Complete 

Good 

1 Very good, 6 months 

26. 

E. M. 

90 degrees 

Complete 

Good 

Veiy good, 6 months 

27. 

C. L. 

15 degrees 

Complete 

Good 

Satisfactory, 6 months 

28. 

E. C. 

40 degrees 

Complete 

Good 

Good, 4 months 

29. 

F. G. 

35 degrees 

Complete 

Good 

Good, 6 months 

30. 

S. M. E. 

70 degrees 

Complete 

Good 

Good, 5 months 

31. 

E. R. 

80 degrees 

Complete 

Good 

Good, 4 months 

32. 

E. L. 

60 degrees 

Complete 

Good 

Good, 4 months 

33. 

P. L. 

45 degrees 

Complete 

Good 

Good, 7 months 

34. 

M. M. 

15 degrees 

Complete 

Good 

Satisfactoiy, 6 months 

35. 

H. D. 

1 

40 degrees 

Complete 

Good 

Good, 3 months 

36. 

y. H. 

60 degrees 

Complete 

Good 

Good, 1 year 

37. 

A. C. 

70 degrees 

Complete 

Good 

Good, 6 months 
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Pig. 1 Fia- 2 

Case 1. Before operation. Com- Case 1. Four years after operation, 
plete fusion of the femur with the tibia. Good space between the femur and the 

tibia. New articular cartilage may be 
seen on the tibia. 

This membrane disappears after a 

while, to be replaced by a flattened fibrous tissue which contains true 
cartilage. The writer had occasion to reopen two knees, upon which he 
had previousli' performed arthroplasties, and it was possible to verify the 
disappearance of the flap and the presence of a new chondroid covering 
of the articular surfaces. 

In the first case, operated upon five years before, the articular space 
was about normal and the articular surfaces were hard, regular, and 
smooth. The capsule and lateral ligaments were tight and prevented 
lateral mobility. Crucial ligaments or fibrous bands which could replace 
them were not found. Some authors have attril)uted the great stabilitj^ 
of the new joint to the production of fibrous bands which may replace the 
crucial ligament.s. In this case the crucial ligaments were absent; the 
knee, however, was very stable in extension and in flexion. Before her 
last accident (fracture of the internal tibial condyle, after a fall), the pa- 
tient could put all her weight on this limb, flc.xed to its limit, without any 
help whatever and she could raise herself easily. 

In the second case, seven months after operation, a dense and abun- 
dant fibrous tissue eovered the new tibial tendon and jircvonted its articu- 
lation with the condylar notch. The femoral and tibial articvilar surfaces 
were clothed with this fibrous and flattened tissue which allowed a good 
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deal of flexion. The e.xcision of thi.s exuberant scar tissue over the tibial 
tendon allowed coinj^lctc cxtcn.sion. 

Ank3dosis of one knee in .slight flexion or full extension is compatible 
with an ordinaiy normal life. Many jrnople will accept it without any 
recrimination, while others will never resign themselves to having a stiff 
knee and will be read}’’ to do aiything to got back mobility in the joint. 
Ankjdosis should alwa3'’s be resj)cctod when it is caused b}'- a tuberculous 
or bj’' an ostcom5'’elitic infection. However, fusion of both knees or of 
both hi])s, or of one knee and of one hijj, urges the surgeon to restore 
mobilit}'" to at least one of the.se joints to allow the patient the advantage 
of sitting and walking alone. 

In a word, arthroi)lasty is questionable in a case of ankylosis of one 
knee; it is alwa3’’s recommended when more than one joint of the lower 
extremit}’- is fused. 


OPERATIVE TECHNIQUE 

Various techniques, with more or Ie.ss important modifications, have 



Fig. 3 


Case 2. Before operation. Destruc- 
tion of the internal tibiofemoral articu- 
lar surfaces. Fibrous tibiofemoral an- 
kylosis. 



Fig. 4 

Case 2. Eight months after opera- 
tion. The articular space is.'vulc, .am 
the tibial tendon is visible m the cn 
larged intercondylar opening. 
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Fig, 5 Fig. 6 

Case 3. Before operation. Bony Case 3. Seven years after operation, 
tibiofemoral ankylosis. The articular space is good. Tlie patella 

is lengthened and is separated from the 

I K,. ■ rni femur and from the tibia by a good space. 

been employed by surgeons. The 'pjjg articular cartilage is dense and very 

following method has been em- regular, 
ployed in all of the author’s cases. 

The incision on the internal aspect of the knee is used and tlie usual 
Putti technique is employed, with the exception that the writer always 
constructs in the center of the tiljia a tendon which, when once introduced 
in the intercondylar groove especially built for this purpose, prevents 
lateral displacement of the femur on the tibia. The tourniquet is re- 
moved only when the cast is diy and fits the knee well. For the last four 
years traction on the limb after the operation lias been omitted. Tlie ca.st 
is left in place aliout ten days; then, if the wounds are healed, massage and 
passive mobilization are emploj'cd every day for ton minutes. Active 
mobilization is permitted about the twentieth day after the operation; 
walking on the limb with the help of crutches is allowed at the end of one. 
month. The patient is encouraged to put some weight on the limb and to 
use the quadriceps as much as he can to get active motion in the knee and 
also to make the new surfaces rub against each other. 

With the exception of gentle massage, mobilization, and mecano- 
therapy, which are of great help to the patient, the writer has given uji 
jihysiotherapy almost entirely. In ten of the arthroplastic cases only 
massage and mobilization were employed, while in the others diathermy, 
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Examination, on January 9, 1926, showed complete extension and passive flexion of 
50 degrees. Later, mobilization, under anaesthesia, resulted in flexion of 90 degrees. 
The knee was then immobilized in extension for two days, after which passive motion 
and massage were begun and continued daily. 

The patient walked with two crutches until April 10, 1926. At this time there was 
flexion of 60 degrees and complete extension. The patient left the hospital using only 
one cane. 

On October 29, 1927, examination showed complete extension and flexion of 110 
degrees. The knee was stable and 
the gait was normal. Figure 2 
shows the regularity of the contours 
of the new joint. 

The patient has led a normal 
life since 1927 and has studied to be a 
nurse. llTien she was last seen in 
July 1933, examination revealed prac- 
tically normal flexion, complete ex- 
tension, no lateral mobility, and 
painless movements. 

Case 2. L. B., a male, thirty- 
nine years old, was seen on May 16, 

1928. The patient gave a history of 
ankylosis of the right knee, after 
vaccine and cast treatment, follow- 
ing a gonorrhoeal arthritis in June 

1927. 

Physical examination showed a 
healthy adult, five feet, five inches in 
height, weighing 140 pounds. The 
right knee was ankylosed in full ex- 
tension (Fig. 3) and showed no 
evidence of activity. 

On September 8, 1928, an 
arthroplasty was performed. A cast, 
combined with traction, was left in 
place for ten days. After the re- 
moval of the cast, traction was con- 
tinued for twelve daj's. Passive 
movements were made up to Novem- 
ber 17, 1928. 

Examination, on November 17, 

1928, showed complete extension and 
a range of 30 degrees of passive 
flexion. 

On November 17, 1928, mobilization, under anaesthesia resulted in flexion of 90 
degrees, followed by physiotherapy, diathermy, galvanic current, and mas.s;igc for a 
period of six months. 

Examination, on May o, 1929, showed complete extension and flexion of CO degrees. 
The movements were free from spasm and pain. Figure 4 show.s the shape of the new 
joint. 

The patient has not been examined since that date, but it is known that he is walking 

well. 

With the exception of three cases, arthroplasty of the knee gave a 
good functional result in each case. 
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Fig. 8 

Case 8. Fifteen months after operation. 
The articular space is good. The tibia and the 
femur are in good .alignment. 
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Fig. 13 


C-oso 14. Four niontlis after operation. Good articular space and ratiffactorv 
tibiofemoral contact. The tibial tendon is in pood contact witli the intcrcondvla'r 
opening. 
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LOCALIZED HYPERTROPHIC CHANGES IN THE CERVICAL 
SPINE WITH COMPRESSION OF THE SPINAL CORD 
OR OF ITS ROOTS * 

BY S. A. MORTON, M.D., MILWAUKEE, WISCONSIN 
Radiologist, Columbia Hospital 

The commonest pathological finding observed in the roentgeno- 
graphic examination of the spine in people over middle life is the so called 
“hypertrophic arthritis” of the vertebral bodies. It is a striking fact, 
however, that, while these familiar hypertrophic changes are seen very 
commonly on the anterior and lateral aspects of the body, it is rare to 
find them on its posterior aspect. The reason for this is not entirely 
clear, but, according to Beadle, the fibers of the posterior longitudinal 
ligaments have a very sparse attachment to the bone and are joined to the 
posterior ends of the intervertebral discs, while the anterior longitudinal 
ligament is attached more directly to the bone, which apparently leads 
to the formation of osteophytes on the anterior aspect of the vertebral 
body. 

Some writers® on vertebral diseases comment on the absence of 
osteophytes coming from the posterior aspect of the bodies, but there are 
a few reports scattered throughout the literature of cases in which symp- 
toms have apparently resulted from such a condition.') ^ ^ 

Schmorl has described little herniations of the nucleus pulposus 
which now go by the name of “Schmorl’s nodes”. These usually push 
into the substance of the bodies of the vertebrae through their upper or 
lower surfaces, but they may project posteriorly into the spinal canal. 
There are cases described in wliich symptoms have been caused by pres- 
sure on the cord from these nodes. Posterior projecting hypertrophic 
spurs must be distinguished from Schmorl’s nodes in this position. 
These nodes are not visible in the roentgenograms unless they are calci- 
fied, while, of course, the hypertrophic bone changes are easil3’^ seen. 

It has been pointed out bj”^ Hubeny that hj'pertrophic changes 
about the lateral aspects of the vertebral bodies maj- so diminish in size 
the canals for the spinal nerves that sjmiptoms of “radiculitis” develop. 
The author believes that this takes place more commonlj' than is generallj' 
believed. 

Owing to the anatomical arrangement of the cervical spine, hj’per- 
trophic changes in this area are more liable to encroach on a nerve canal 
than in the dorsal or lumbar areas. The usual anteroposterior and lateral 
roentgenograms of the spine fail to show the nerve canals and should be 
supplemented bj' oblique views if the c.xamination is to be complete 
One can be suspicious of involvement in the region of the nerve canals if 

* Rc.nd .at the Anmi.al Moctinp of the Amcric,an Orthopaetlic .As.^ocLation Mihvauhee 
Wisconsin, May IS, 1930. ’ ‘ • 
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iMfi. :5 Fig. 4 

Itii;lil (ihli(|iic view, slmwiiiK a marked iiiojection into tlie nerve cnnnl An oblique roentgenogram of the same case as seen in Figs. 1, 2, and 
MU tlK* ciTVirMl lu'rvc. 3 ^ showing normal nerve canals on the other side. 
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one sees iii tlie anteroposterior roentgenogram a iiypertrophic thickening 
of the concave lateral jiortion of the ii])per surface of the vertebral 
body. When this is seen, oblique roentgenograms should be taken. 

In two of the eases which follow, arthritic changes were demonstrated 
in the roeiitgenograms about tlm neiu'c canals, as well as on the posterior 
asiJects of the vertebral bodies; in the third case, the latter finding alone 
was present. 


CASE 31EPORTS 

Case 1. A man, aged fifty-seven, a professional athlete, was admitted to the hos- 
pital for study. His pro.sentirig symptom was numbness and tingling in the extremities. 
He had uncertainty in walking and girdle sensations about the abdomen. The S 3 ^mptoms 
were more pronounced on lij’imrextcnsion of the cervical s])ine. The knee jerks were very 
active and the vibratoiy sense \vas lost at the ankles. Tbci'c was a positive Babinski 
refle.x on the right and considerable awkwardness in the use of the fingers in carrjdng out 
finer movements. 

Spinal puncture showed evidence of a subarachnoid block, but when the head was 
extended to where numbness was felt in the fingers thei'c was evidence of complete 
block. 

Roentgenograms of the cervical spine showed a “very marked Iwpertrophic arthritis 
with the projection of a hypertrophic process posteriorlj' into the vertebral canal opposite 
the discs between the fourth and fifth cervical vertebrae”. In addition to this, there 
were some hj’^pertrophic changes on the lateral aspects of the bodies leading to diminution 
in the size of the nerve canals. There was some atroph}' of the neck and shoulder muscles 
on the right side. Laminectomy was performed. A veiy definite projection, looking 
verj’’ much like a date pit laid transverse!}', was found extending across the anterior 
part of the spinal canal at the level previously mentioned. This was not removed. 
There has been considei’aljle improvement since the operation, which was two years 
ago. 

Case 2. A woman, aged sixty, a housewife, u'as sent for a roentgenographic ex- 
amination to rule out a cervical rib. She complained of pain and abnormal sensations 
in both arms, particularly in the right, and about the back of the neck. In the right 
hand the pain w'as limited to the radial and median nerve areas. Roentgenographic 
examination revealed a very definite marked projection of hypertrophic processes pos- 
teriorly into the spinal canal. This rvas present only opposite the interspace between 
the fifth and sixth cervical vertebrae. The rest of the spine was relatively free from 
arthritic changes except that there w'ere considerable hypertrophic changes about 
the lateral portions of the fifth and sixth vertebral bodies on the right side, which en- 
croached on the nerve canal for the sixth cervical nerve on the right side. 

Case 3. A woman, aged fifty-five, a housewife who always did very heavy work, 
came complaining of pain in the right arm and hand. The cervical spine was examine 
roentgenographically as a matter of routine and posterior projecting hypertropJnc 
processes w'ere found opposite the space between the fourth and fifth and the sixth an 
seventh cervical bodies. There w'ere no arthritic changes about the other joints of t icso 
vertebrae and no encroachment of the nerve canal. No definite neurological signs were 
demonstrable. The patient experienced little if any relief from wearing a collar. 


COMMENT 

The purpose of this communication is to emphasize the occurrence 
of localized areas of hypertrophic change in the cervical spine, wiici 
may occur in such a position as to exert pressure on important nerves. 
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There seems no doubt that these hypertrophic processes can extend into 
the spinal canal and can press on the cord. 

To show these changes most satisfactorily, lateral roentgenograms 
should be taken in the upright position at a six-foot distance. If the 
symptoms or the anteroposterior roentgenograms suggest involvement of 
the cervical nerves as they pass through the nerve canals, oblique roent- 
genograms should be taken. In interpreting oblique roentgenograms 
of the cervical spine, it should be remembered that the size of these cer- 
vical-nerve canals is not constant, — they are larger above and diminish 
in size as they descend. The smallest ones are those for the sixth and 
seventh cervical nerves. 

These cases are evidently not common, but they do occur, and, in 
cases of obscure pain in the neck or in the arm, the possibility of pressure 
on the cord or nerves by osteophytes has to be kept in mind. The author 
has seen two patients who were sent to him with a provisional diagnosis 
of a cervical rib and who showed definite impairment in the size of the 
nerve canals, and two others who had posterior projecting osteophytes. 

All the cases that the writer has seen have been in the cervical spine, 
although in the cases described in the literature these phenomena were 
found both in the dorsal and in the lumbar spines, as well as in the cervical 
spine. 


SUMMARY 

Hypertrophic changes are frequently seen on the anterior and lateral 
aspects of the vertebral bodies, but their presence on the posterior aspect, 
where they would encroach on the spinal canal, is very uncommon. 
They do, however, occur in this location and the author has reported 
cases with posterior projecting hypertrophic proce.sses wliich apparently 
caused symptoms. 

Hypertrophic changes occurring on the lateral aspects of the bodies 
of the vertebrae in the cervical spine may encroach on the canals for 
the cervical nerves and cause symptoms. 

REFERENCES 

1. Bailky, P., and Casamajor, L. : Ostco-Arthritis of the Spine as a Cause of Compres- 
sion of the Spinal Cord and Its Roots. With Reports of Five Cases. J. Nerv. and 
Ment. Dis., XXXVIII, 58S. 1911. 

2. Beadle, 0. A.: The Intervertebral Discs. Observationson Their Normal and Morbid 
Anatomy in Relation to Certain Spinal Deformities, p. 72. Medical Research 
Council, Special Report Seric.c, No. ICl. I/Jiidon, His Majesty’s Stationer)' Oflice, 
1931. 

3. C.\Mr, J. D., .Adson, A. V ., .and Shuguue, J. J.: RocntRcnographic Findings Asso- 
ciated with Tumors of the Spinal Column, Spinal Cord, and Associated Tissues 
Am. J. C-ancer, XVH, 34S, 1933. 

4. Goktte, K.: b'bcr cine Form der Spondyl.arthropathie der Halswirbclsjulc mit 
nidikulfircn Stbrungen. I. Klinisch-rontgenologischc Untorsuchungen. Fortschr. 
a. d. Gcb. d. Rbntgcnstndilen, XLVl, C91, 1932. 

5. IIcnr.NV, M. J.: Radiculitis. Radiologj-, XX, 331. 1933. 


VOL. Nvni. NO. <. ocToiinn ip3g 



S9S 


S. A. MORTON 


0. JiWGiiAQKN, SvKN’: Si)ond 3 ’'li(is deformans mit mcdullaron Sinnptomen. Acta 
Radiol., X, 533, 1929. 

7. Kraubk, K. H. : Lo comi)rc.ssioni niidollari da spondilito deformante. Rassegna 
Internal, di Clin, o Tci-ap., IX, GOD, 102S. 

S, Paukkh, H. L., and Ad.son, A. W.: Compi-es.sion of tlie Spinal Cord and Its Roofs 
by Hj'pcrtrophic O.sfeo-Arf hritis. Diagnosis and Treatment. Surg. Gj'nec. Obstet., 

XLr,'l, 1925 . 

9. SciiMOUL, Gkorg : Arcliiv nnd Atlas dor normalen und patiiologischen Anatomic in 
tj’pisclien Rontgcnbildern. Dio Gosiinde nnd Krankc Wirbelsaule im Rontgenbild; 
Pathologisch-anatomisclu! Untersnehnngen. p. 15S. Fiir die Rontgenkunde 
boarboitot von Herbert Junghann.s. Portsebr. a. d. Geb. d. RontgenstraWen, 
Ergiinzungsband XLIII. Leipzig, Georg Tbieme, 1932. 


THE JOUR.VAl. OF BONE AND JOINT 


sunGF.nv 



OSTEITIS CONDENSANS ILII 


BY HICHAED A. RENDICH, M.D., AND A. V. SHAPIRO, M.D., 
BROOKLYN, NEW Y'ORK 

From the Radiological Division of Kings County Hospital, Department of Hospitals, 

New York City 

When examining roentgenograms of the pelvis, one occasionally notes 
in the ilium a localized area of increased density, involving usually the in- 
ferior and medial portion adjacent to the sacro-iliac joint. 

In 1926 Si card. Gaily, and Haguenau in France discussed the condi- 
tion and contributed five case reports. They spoke of osteitis condensans 
as having occurred elsewhere in the skeleton and described a case which 
involved the os calcis and also the fourth and fifth lumbar vertebrae. 
They took pains to exclude the possibility of an osteoplastic type of 
metasta.sis in the vertebral lesion. 

Bdrsony and Polgdr called attention to this condition in 1928, refer- 
ring to it as “osteitis condensans ilii”. Barsony described the le,sion as a 
“sclerosing bone disease, easily demonstrable by x-ray and confined to the 
os ilii”. These authors described fifteen cases which came to their atten- 
tion in a period of one and one-half years. 

The next mention of the subject was at a gynecological congress in 
Gottingen in 1932 when Fritz Berent correlated the condition to the 
trauma incident to childbirth. 

During the past few years at the Kings County Hospital the authors 
have observed twelve patients who exhibited this condition. Complete 
roentgcnographic and laboratory studies of these patients have been 
made and the findings form the basis of this paper. 

Characteristically in this condition there occurs a zone of markedly 
dense bone in that portion of the ilium adjacent to tlio .«acro-iliac .syn- 
chondrosis; usually the involvement starts near the most inferior ]iortion 
of the joint. It may be limited to a very small area, several millimeter.s 
in diameter, or it may involve the entire extent of the ilium as it adjoins 
the sacrum. The area may be sharply demarcated from the surrounding 
normal bone or it may gradually merge with it. 

On the usual negative it appears as if that portion of the roentgeno- 
gram had been underexposed, as pointed out by Bar.sony; no trab.'^eulae 
nor bony .‘Structures arc visible in the involved area. On a jnirpo.sely over- 
exposed film, however, the bony trabeculae may be seen to be thickened 
and irrcgidar. The lacunar spaces ajjpear as if filled with a greater cal- 
cium deposit than usual, and the entire involved zone has a uniformly 
opaque appearance. 

The sclerosis ends very abruptly at the sacro-iliac joint. The 
outer border of the lesion fades somewhat more gradually into the normal 
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iJiac bone. TJie sacro-iliac joint proper never shows any evidence of 
involvement. The joint space is clear, is of normal width, and presents no 
irregularities of the articular surfaces cither on the iliac or on the sacral side. 



Fig. 1-B 
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The ordinary mani- 
festations of any 
osteo-arthritis are 
absent. 

Although the in- 
volvement appears to 
have its origin near 
the inferior portion of 
the joint, it may ex- 
tend upward to in- 
volve a considerable 
portion of the iliac 
bone, even reaching 
to the crest. The 
entire iliac surface of 
the sacro-iliac joint 
may become sclerosed. 

Due to the ob- 
lique direction of the 
joint, and because of 
the superimposition 
of the auricular sur- 
faces of the ilium and 
sacrum, it often ap- 
pears as if the scler- 
osis extends through 
the joint, involving 
the sacral side. In- 
deed, in cases where 
the sclerosis is par- 
ticularly pronounced, 
it may be difficult to 
distinguish the articu- 
lar space, the ilium 
and sacrum appear- 
ing almost as if fused. 
Roeut gcnograms 
taken in the oblique 
position to demon- 
strate the joint space 



Fig. 2-A 


Purposely overpenetrated film to show thickening of the 
bony trabeculae and filling in of the intertrabecular spaces. 
Note that, due to the superimposition of the iliac and 
sacral surfaces in the anteroposterior view, the process 
appears to extend across the joint space to involve the 
sacrum. 



Fig. 2-B 


Same case as Fig. 2-.\. Oblique x-iew showing that the 
process involves only tiie ilium and stops sharjily at tlic 
sacro-iliac joint. The sacml surface is not involved. 


readily prove that the proccs.s stops sharply at the iliac surface and docs 


not involve the joint. 


Bdrsony states that the sacrum is never involved, but in one case 
of the authors’ scries a similar small zone of condensation was found on 


the sacral as well as on the iliac borders. Significantly enough, in this 
case the intervening joint shows no involvement. 
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Fig. 3-A 


Fig. 3-B 
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Fig. 4-A 

Case F. H. Bilateral osteitis condensans ilii. Befoie operation. 



Fig. 4-li 


Same case. .At opcr.it ion a fairly larRc oMoiir .‘■cot ion of Ikhic was removed from 
that part of the ilinin adjacent to the upper half of the Mcro-iliac joint. 
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The condition 
has been described 
by others as being uni- 
lateral, although in 
four of the cases of 
the group here re- 
ported definite and 
equal bilateral in- 
V o 1 e m e n t was 
observed. 

Were it not for 
the fact that some of 
these cases present 
clinical complaints 
referable to this area, 
osteitis condensans 
w'ould properly be rel- 
egated to the class of 
roentgenographic cu- 
riosities, interesting 
but of no known clini- 

TT ^ _ cal significance, 

on ei ei , some of these patients have definite complaints referable to 
the sacro-ihac region. In cases where symptoms occur, the complaint is 
usua y t lat of low -back pain, often over the sacro-iliac region, either uni- 
a eia oi bilateral, and frequently radiating dowm the posterior surface of 
tire corresponding thigh and leg. The pain may be aggravated by bend- 
ing; several imtients complained of inability to lace their shoes. Relief 
may be obtained on assuming the recumbent position. Occasionally a 
limp may occur on the affected side. The degree of pain has not been 
proportionate to the extent of involvement. Whether these complaints 
can be entirely ascribed to osteitis condensans is, in the opinion of the 
authors, questionable. It must be stressed that in this series cases have 
occurred with very definite sclerosis, but wdthout symptoms referable to 
this area. These cases are discovered incidentally to examinations of 
systems other than the skeletal. Such findings as a localized osteosclero- 
sis should not be seized upon as the reason for any type of lumbosacral or 
sacro-iliac symptoms which the patient may present. 

Physical findings in cases of osteitis condensans are usually scant and 
not very informative. Tenderness on palliation o^mr the involved region 
and slight muscular spasm may be noted. The deep reflexes are normal. 

Little is knoAvn in regard to the etiology. Fritz Berent in an earlier 
article definitely stated that osteitis condensans occurs only in females, 
usually in multiparae, and concluded that '‘Osteitis condensans is the 
result and late finding of periosteal, ligamentous, and cajisular trauma due 
to gravidity and labor.” He infers that this condition is limited to one 



Fig. 5 

Early case sho^\•ing a very small area of condensation. 
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sex. This inference 
has been disproved by 
the series here re- 
ported, in which defi- 
nite cases have been 
observed in the male. 

In the present series 
there were nine fe- 
male and three male 
patients. 

Bone syphilis has 
been excluded in these 
cases by serological 
studies, by the his- 
tory, and by the non- 
characteristic type of 
bone involvement. 

Likewise, Paget's dis- 
ease, sclerosing osteo- 
myelitis, osteo-ar- 
thritis, tuberculosis, 
lymphogranuloma- 
tosis, Hodgkin’s 
disease, marble-bone, and osteoplastic types of metastases have been given 
consideration and have been excluded to our satisfaction in all of the 
present cases. 

A very thorough examination of the entire osseous system in each of 
the cases failed to show evidence of multiplicity of involvement. Like- 
wise, the blood calcium and phosphorus determinations which were made 
in eight of the twelve cases were all normal and the phosphatase in the case 
in which an operation was perfonned was 7.2 units per 100 cubic centi- 
meters of blood. A generalized disturbance of the calcium-phosjihorus 
balance appears to be definitely excluded. Osteitis fibrosa and its variants 
merit no further consideration. Blood and urine studies likewise failed to 
uncover anything of significance. 

As mentioned, Sicard, Gaily, and Haguenau describe osteitis con- 
densans as occurring also in the os calcis and in the fourth and fifth lumbar 
vertebrae. It seems probable that bones other than the sacrum may be 
involved by a similar process. We have observed one case that shows a 
striking and fairly extensive sclerosis of the coracoid and acromion jjroc- 
csses as well as the axillary border of the scapula. This has not been in- 
cluded with those of the osteitis condeusans series, but it docs belong to 
the group of idiopathic localized osteoscleroses rather than to any other 
known entity. 

Radiologists have frequently found small condensed and sclerosed 
islands of bone in various parts of the osseous system, iiariieularly about 



Fig. 6 


Early case showing process limited to a small triangular 
area adjacent to the most inferior part of the sacro-iliac 
joint. The sacral surface appears to show similar involve- 
ment in this case. 
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the shoulder and the 
pelvis. 'While small 
compact bony islets 
are often referred to 
in the literature and 
in most texts, their 
significance is still 
lacking. Osteopoiki- 
losis appears to be 
a more striking mani- 
festation on a more 
widely distributed 
scale. 

The question as 
to whether osteitis 
condensans ilii bears 
any relation to the 
above is necessarily 
for the future to de- 


Zones of condensation and sclerosis in the coivacoid 
process, the acromion process, and the neck of the scapula. 
The relationship of these structures to osteitis condensans 
ilii is unknowji. 


Fig. 7 termine, but, in the 

light of our present 
knowledge, no definite 
relationship suggests 
itself. The const ancj^ of location and the extent and degree of scleiosis 
would seem to separate osteitis condensans ilii from the previous y 
described small areas of condensed bone found occasionally in othei pai s 

of the skeleton. _ -j , +• 

Trauma as an etiological factor seems to deserve little consideia ion. 
While several of the patients of this series gave equivocal histoiies o ia\ 
ing fallen or of having sustained some mild trauma at varying inter^ a s 
prior to the onset of their s3'-mptoms, others in whom the sclerosis was mos 
pronounced failed to give any history of antecedent injury. The etio ogi 
cal significance, therefore, remains questionable. , ^ 

In a discussion of “ivory vertebrae”, Bdrsony and Schulio g 
that the sclerosis of ivory vertebrae may represent a reaction to a 
embolism with bacteria of low virulence. A local chronic mfec 
thereby be set up, and eburnation might result just as it does m 

^''^^'StL°fpS''of the authors, this possibility merits consideratimmn 

the etiology of osteitis condensans ilii. The variation m the ex en 
volvement hi different cases— from an area of several ^j^ronic- 

the entire sacral surface of the ilium— suggests a Process o g 
ity, probably on a low-grade inflammatory basis. Cases 
lowed and examined after one and one-half years without 

appreciable change or progress in the ^ point of 

A consideration of the blood supply of the ihum bn g 
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interest and possibly of significance. A nutrient foramen occurs with 
great regularity in that part of the ilium adjacent to the inferior portion of 
the sacro-iliac joint. This is the part of the ilium that is the seat of 
osteitis condensans. That a relationship may exist between the local 
blood supply and the condensing osteitis is an interesting point to con- 
sider. It occasionally happens that instead of one foramen there are two 
or three nutrient foramina which are situated in this location, but which 
extend higher toward the crest. This may have a bearing on those cases 
of osteitis condensans in which the process is more extensive, involving 
almost the entire sacral surface of the ilium. 

It is apparent that in this condition, as in so many others, the knowl- 
edge of the cause must wait upon thorough knowledge of the effect. Until 
we become thoroughly conversant with the histopathology, the etiology 
will in all likelihood remain obscure. 

In one case of the present series, a section of sclerosed bone was re- 
moved during an operation to stabilize the joint. A review of the litera- 
ture reveals no case in which there are operative or histological findings. 
It seems worthwhile, therefore, in view of the pathological data available, 
to present this case in somewhat greater detail. 

P. H., male, aged thirty-six, married and the father of tvo children who were both 
well, five years previous to admission had begun to experience pain in the right sacro-iliac 
region. After bending, he would experience pain and difficultj' in straightening up. 
The pain had been severe enough to incapacitate him for a week at a time. He had had 
short intervals that were symptom-free. There had been no sciatic radiation, the pain 
having been localized to the region over the sacro-iliac synchondrosis. There had been 
no past major illnesses. The occupation, that of salesman, could not possibly have 
played any etiological role. 

In his 3 'outh, the patient had been very active and had participated in all the major 
sports. Six months after the original onset, he had fallen and landed on his right hip. 
This time he had been incapacitated for three weeks wth the same type of pain in the 
right sacro-iliac region. A right-sided limp had followed this and the pain was present 
only at intervals, although there was alwaj's a sensation of residual soreness over the 
right sacro-iliac joint. The pain was alwaj’s aggravated bj’ bending. The patient 
managed to get along till Januaiy 2, 1935, when he had to be brought home from work 
and remained in bed for one month. IITiilc he was Ij'ing flat in bed the pain almost dis- 
appeared, except on twisting or turning. He entered the hospital on Februarj- 4 and 
again on March 21, 1935, with the diagnosis of sacro-iliac arthritis. The roentgeno- 
graphic diagnosis was bilateral osteitis condensans ilii. 

During the second admission, the p.atient was operated upon bj- the orthopaedic 
surgeon. The preoperative diagnosis was sacro-iliac arthritis, and a right sacro-iliac 
fusion was done. At operation, it was noted bj- the surgeon that the iliac bone adjacent 
to the right sjrcro-iliac joint was verj' sclerotic. The phj’sical findings prior to operation 
were scant, there being present onlj' a slight rigiditj' of the lumbar muscles. The lalwra- 
tory findings were all e.s.'=cntinlh' negative. The blood calcium was 1 1.1 milligrams per 
100 cubic centimeters. The blood phosphonis was 3.9 milligrams per 100 cubic centi- 
meters. The phosphatase was 7.2 units jxt 100 cubic centimeters of blood. 

A section of bone was removed from the involved portion of the sacnil surface of the 
ilium at operation for pathological study. The n-port of Dr. William Hala follows: 

“There is a marked condensation of the osseous ti-sue vith oblitenitioii of the evi- 
dent former lacunae. There apix'ar to be no osteol\-tie or osti'oclastic changes in the 
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bone and neither is there an^- evidence of ovciviclivity of tlie osteoclasts or osteoblasts. 
In fact, these cells arc more or less conspicuous hy their absence. The marrow spaces 
contain an unusual number of myocydic and plasma types of cells. The significance of 
the plasma cells is undetermined. In general, the lesion appears to be of an osteitis con- 
densans ty’pe. It is appai'cnt l.v independent of any in/lammatoiy or other etiology, so far 
as can bo ascertained from the histology of the specimen. Occasionally, in the con- 
densed bone there appear to bo depositions of lime salts which occur more or less in ir- 
regular linear areas, but more or less parallel to the lamellae of the bone. Diagnosis: 
osteitis condensans.” 

The patient was discharged after four weeks. He was still in a plaster jacket, but 
had obtained very marked relief. 

Judging from the foregoing iDathoIogical report, it would appear that 
an inflammatory basis might be excluded, whereas from the roentgeno- 
grapliic picture such a basis seems quite likely. 

It is to be noted that the operation in this case Avas not undertaken on 
account of the osteitis condensans, but Avas indicated, in the opinion of the 
orthopaedic surgeon, on account of the disabling character of the pain. 


SUMMARY 

We liaA^e an unusual bone affection characterized by a smaller or 
larger area of dense sclerosis, occurring on the iliac side of the sacro-iliac 
synchondrosis, not involving the sacro-Hiac joint, and definitely not due to 
osteo-arthritis. 

The nature of the etiology is not clear; the pathogenesis is unknoAAm; 
and the clinical significance is debatable. 

It does not fall definitely AAdthin the category of any of the knoAvn 
bone diseases or affections, but the type of lesion in the region of the 
nutrient foramen suggests a loAA^-grade inflammatory nature. 

It is important, if only to aAmid ascribing clinical significance to 
a condition that may be more in the nature of an incidental roentgeno- 
graphic finding. 

Osteitis condensans should be carefully looked for in all roentgeno- 
grams of the pelvis and, Avhen found, the cases should be completely 
investigated so that, as neAV facts and findings are gradually uncoA'^erec , 
much that is noAV uncertain and vague will become clear, and anothei en- 
tity may be added to the list of bone affections. 
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THE EFFECTS OF HYPERCALCAEMIA. ON JOINTS 


BT H. C. PANG, M.B., AND LEO J. MILTNEE, M.D., PEIPING, CHINA 

From the Division of Orthopaedic Surgery, Department of Surgery, 

Peiping Union Medical College, Peiping, China 

Hyperparathyroidism has been produced experimentally in animals 
with a resultant disease picture simulating generalized osteitis fibrosa 
cystica However, no mention of intra-articular pathology has been 

found in the vast literature dealing with the experimental work on the 
parathyroid hormones. In the clinical field, Oppel, in 1929, directed 
attention to the possible relationship which may exist between the anky- 
losing type of polyarthritis and hyperfunction of the parathyroid glands 
associated with hypercalcaemia and hypo-electro-excitation of the muscles. 
Partial parathyroidectomy was performed on forty-nine patients suffering 
from this condition, and thirty-three of them showed improvement with 
disappearance of the hyper- 
calcaemia. Funsten,inl933, 
also reported encouraging re- 
sults following partial para- 
thyroidectomy in fourteen 
arthritic patients with hyper- 
calcaemia. After operation, 
thirteen of his patients showed 
marked improvement and 
nine of them were entirel}”^ 
relieved from symptoms. 

It is well known that the 
feeding of large doses of 
vitamin D produces a high 
content of calcium in the 
blood'*’’’-'® and resultant 
changes in the bones of 
experimental animals similar 
to those produced bj’' the 
administration of parathor- 
mone ®' The exact mech- 
anism by which these changes 
are brought about by vitamin 
D is not entirely understood. 

Taylor, Weld, Branion, and 
Kay believe that vitamin D 
acts through stimulation of ^ -- 

the parath>Toid glands by otlicr disc. at tlie margin of the 
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Fig. 2 

Pliotomicrograpli (X 120) of cartilage on the lower end of the femur, show- 
ing deposits of calcium (^1) in its intermediate area. 

the sterol. Jolinson and others believe that vitamin D either stimulates 
the pai'ath3’’roid glands to secrete more hormone, or intensifies the activity 
of the liormone in circulation, or supjjlements the effect of the hormone. 

The object of the following experiments was to produce a prolonged 
hypercalcaemia through the feeding of large doses of vitamin D and to 
study the intra-articular structures for possible evidence of arthritic 
changes. 

In the experiment, fifteen female albino rats, aged four weeks, were 
emplo3''ed. The animals were divided equally into five groups of three 
each. The food for all animals consisted of the usual rat diet of corn 
bread, wheat flour, and cabbage. Those of Groups I, II, HI, and V 
received normal amounts of this food and those of Group IV received only 
half the normal amount of food. The rats of Groups IV and Vdid not 
receive irradiated ergosterol and, therefore, served as control animals; in 
addition, it was possible to compare the changes resulting from malnutri- 
tion with those produced by hypercalcaemia. Each of the three animals 
in Group I was fed two milligrams of irradiated ei’gosterol daily; each in 
Group II, three milligrams daily; and each in Groiq? Ill, five milligrams 
daily. The drug in the form of powder was mixed thoroughly with a very 
small portion of each meal. After the animal had consumed all of this 
small portion the remainder of the meal was given. Roentgenograms of 
all animals were made at weeklj'^ intervals. At autopsy, gross and micio- 
scopic examinations were made of the visceral organs such as the heait, 
aorta, lungs, liver, spleen, kidneys, adrenal glands, ovaries, thyroid and 
parathyroid glands, and on joints such as the knee and the spine. 

The animals of Group I (fed with two milligrams of irindiated ci'gos- 
terol daily) gained weight and showed no external or roentgenogiaphic 
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Fig. 3 

Photomicrograph (X 210) showing a longitudinal section of the lateral 
ligament of the knee joint. Note the calcification {A) between the cells. 


changes when compared with those of Control Group V. The animals in 
Groups II and III (fed with three and five milligrams of irradiated ergos- 
terol daily) showed, in roentgenographic studies, marked decalcification 
of the skeletal system with cystic changes at the ends of the long bones as 
early as the third week after the administration of the drug. They be- 
eame less active and veiy irritable on being disturbed ; also, the^' failed to 
gain weight and some of them ei'en lost weight. The animals in Group IV 
remained stationary in weight; their long bones, however, revealed diffuse 
absorption of calcium, but without the characteristic cj^stic changes at 
their ends. 

At the end of six weeks an autopsy was performed on one animal of 
each group. Gross examination showed calcium depo.sits in the aorta in 
the animals from Groups II and III, and diminished resistance of the long 
bones to cutting in animals from Groups II, III, and IV. No other 
changes could be observed by the naked eye. Alicroscopic examination 
also revealed marked changes in the animals of Groups II and III. In 
the aorta there were extensive calcium deposits which, in places, occiijiied 
the entire circumference of the media. Calcification was noted in the 
heart muscle, just beneath the endocardium and near the valves. .\lso, 
calcareous dcjiosits were seen in the arteries of the heart, lungs, and skele- 
tal muscles and occasionally those of the liver, the spleen, and the kidneys. 
In various places the cartilage of the intervertebral discs showed deposits 
of calcium. In one place, the disc showed a large cystic space whicli was 
heavily lined with calcium and, as a result of this degeneration of the disc, 
the intervertebral sjiacc was markedly narrowed (Fig. l). In the knee 
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Fig. 4 

PJiotomicrograph (X 298) showing a cross-section of the lateral ligament 
of the knee joint. Note the dense area of calcification (.4) in the center of 
the field. 


joints, several interesting observations were made. Deposits of calcium 
were seen in several sections of the central or weight-bearing portion of the 
cartilage (Fig. 2). The epiphyseal bodies which extend into the joints 
showed characteristic changes such as diffuse atrophy and enlarged mai- 
row spaces. The synovial membrane showed normal findings, except 
for occasional areas of calcification of the larger arteries contained theiein. 
The lateral ligaments of the knee joints also exhibited irregular areas o 
calcification (Figs. 3 and 4). The most marked calcium deposits were 
seen in the large para-articular collateral vessels. The microscopic n 
ings in the case of the animal from Group I did not differ in any i espec 


from those of the Control Groups IV and V. 

At the end of twelve weeks an autopsy was pei’formed on ano ler 
animal of each group. The animals from Groups II and III shoue 
pathological changes similar to those found after six weeks. ^ 
nothing of interest was found in the animals of Groups I and • 

After the twelfth \veek the remaining animal in Group III was p ace 
on a normal diet, without irradiated ergosterol, following which it 
weight rapidly and gradually recovered its normal appearance. J 
weeks later, the animal was sacrificed and no trace of calm ca 
be found in any of the organs, and examination of the bones 
showed normal findings. Autopsies were performed on the 

animals of the other groups at the end of '"ime aroups after 

were similar to those seen in the other animals of the san eg P 
S LTtwelve week.. Atteution was directed toward the 
pearance of urinary calculi, with the result that numeioiis p.q 
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calcium were observed in the smaller as well as in the larger blood vessels of 
the kidney and in the renal tubules. The parathyroid glands of the 
treated animals were sectioned in every case, but hyperplasia, adenoma- 
tous growth, or atrophy was not observed. 

SUMMABY 

In our experiments, chronic hypercalcaemia was produced in albino 
rats by prolonged administration of large doses of irradiated ergosterol. 
Characteristic osseous changes and metastatic calcification occurred 
chiefly in the blood vessels of various organs. The cartilage of the knee 
joints and of the intervertebral discs showed areas of degeneration with 
calcification, — changes not unlike those found in early degenerative 
arthritis of human joints. Calcification of the extra-articular collateral 
vessels of the knee Joints was prominent, but probably of no specific 
significance, since the entire vascular system showed similar changes. 
There were no anatomical or histological changes in the parathyroid 
glands to support the contention of Taylor that vitamin D acts through 
the parathyroid glands. 

The rat may recover completely from the effects of prolonged feeding 
of vitamin D within two to three weeks after the drug is withdrawn. 
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FRACTURES IN PAGET’S DISEASE 

BY JfARK II. ROGERS, AI.D., AND ROBERT UDIiN, M.D. 

BOSTON, MASSACHUSETTS 

Oul pin pose in reporting the following eight cases of fracture in 
Paget s disease of bone is to discuss the frequency of this condition, the 
type of fracture, and the results of healing properties, and to review the 
literature, which is not extensive. 

Case 1 . E. F. IT., mtilo, aged sixty-five, was examined on account of moderate pain 
and lameness which involved t,he region of the left hip. The roentgenograms showed 
definite Paget's disease involving the upper portion of the femur, especially about the 
greater trochanter. Three days later his physician reported that while stepping off a 
curbing the patient had fractured his hip. Another I'oentgenogram showed a transverse 
fracture througli the trochanter without much displacement. The patient was treated 
by immobilization in a plaster cast, and union took place within two months. 

This was a case of almost spontaneous fracture, caused simply by 
stepjiing off a curbing. The amount of pain was not great, and the case 
was not difficult to handle. The roentgenograms of this case are not 
reproducible. 

Case 2. J. F., male, aged fift3'-scvcn, slipped on some ice as he was getting out of 
liis automobile and felt his leg give waj\ He was brought to a hospital in an ambulance. 
He la}" in bod with his left leg outwardlj" rotated. He was in moderate pain on being 
moved. Roentgenograms showed Paget’s disease through the pelvis and upper left 
femur and a fracture, transverse and complete, just below the greater trochanter. 

The patient was treated at first witli a Thomas splint and skin traction, followed in 
three weeks bj' a plaster cast. He was very comfortable as soon as traction was applied. 
There was firm union in a reasonable length of time. 

Case 3 . W. S. R., male, aged sixty-five, was known to have had progressive bowing 
of both logs for some time. His plysician stated that the patient had stepped down one 
stop and had fractured the right femur. 

A roentgenogram, taken on admission to the hospital, showed a fracture of the 
midshaft of the right femur, without overriding. A few da5’^s later, while skin traction 
was being emploj’^ed, displacement and overriding of one-half an inch occurred; this was 
reduced under skeletal traction. On account of the patient’s mental condition, all 
traction had to be removed at the end of three weeks and he had to be put into a 
plaster spica. 

He was seen two years later, and the fractured leg was then slightly longer than the 
opposite leg, because the bowing had been corrected too much. There was veiy litt e 
actual pain in this case, and union came quickly. 

Case 4 . G. H., male, aged fifty-six, a railroad conductor, stepped off the train as 
it was moving slowty. As he did so, he felt a snap in the left lower leg. 

He w'as admitted to the hospital and the roentgenogram showed Paget s disease, 
confined to the left tibia and fibula, and a complete transverse fracture of the lov er an 
middle thirds of the tibia, without much displacement. There was verj-^ little pain aiu 
not much ecchjmiosis. The patient was not conscious of an}' trouble with his leg c ore 

the accident. • 1 1 i •« fhc 

The leg was put into a plaster cast without anaesthesia, and in cignt ciaj 

patient was discharged from the hospital on crutches. At the end of two monf is a 
apparatus was removed, and e.xamination revealed good union. 
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About two months later, while walking in the railroad yard, the patient felt his leg 
give way and he received another fracture of the same tibia about four inches above the 
first fracture. This was not complete and it required a plaster cast for only a compara- 
tively short time. 

There is another patient (Case 6) in this series who sustained a second 
fracture. 

Case 5. J. R., male, aged sixty-one, while working as a longshoreman, was knocked 
dow by a bale of wool. He received an injury to the cervical spine and fractures of the 
right tibia and fibula. On admission to the hospital he was in shock from the injury to 
his neck, and there was a queston of fracture of the cervical spine. 

Roentgenographic examination revealed extensive Paget’s disease, involving the 
whole spine and pelvis and the lower legs. The fracture was transverse and slightly 
comminuted. 



Fig. 1 


Case 2. Transverse fracture with overriding. 
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On account of the extensiveness of the changes in the spine, a complete blood analysis 
was done, with especial reference to calcium, phosphorus, and phosphatase, and the 
findings were noi'mal. This was done to rule out other bone conditions. 

Union was complete witliin tlu'cc months. 



Fig. 2 


Case 4. Lower fracture, complete; 
upper fracture, incomplete. 


Case G. W. F., male, aged sixty-two, 
while walking on the street in 1932, had 
suddenly felt his right leg snap as if some- 
thing had given ivay. There had been no 
nctm] pain. He had called a taxi and hud 
been taken to a hospital where examination 
had disclosed a complete transverse fracture 
of the middle and lower thirds of the tibia. 
The fragments had united readilJ^ 

In 1 935, ii'hile miking along the street, 
the patient felt a snap and a tingling sensa- 
tion, and the leg became weak, with very 
little pain. He went to a hospital and 
roentgcnographic e.xamination showed an 
incomplete fi'acturc of the upper and middle 
thirds of the same leg. 



ise 5. Extensive Paget’s disease 
aghout the spine. Moderate cha g 
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This case and Case 4 represent double fractures, the second being 
incomplete. 

Case 7. K. C., male, aged fifty-three, a letter-carrier, slipped on some ice and sus- 
tained a fracture of the patella. The exact mechanism of the injury is not known, but 
probably it was not an extreme trauma. 

On taking roentgenograms, it was found that the patient had Paget’s disease, in- 
volving the tibia and the patella. At operation, the capsule was sutured and the patellar 
fragments were held by catgut sutures through the fascia. There was fibrous union of 
the patella with resultant moderate loss of function. The patient was not able to resume 
his work as a letter-carrier. For this reason a second operation was performed in which 



Fio. i Pto. 5 

Case G. Lower fracture, received three years Case S. Vcrv slight incomplete 
previously, shows fracture line. Recent frac- fracture line, 
ture shows no displacement. 
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Tlie following case is a very interesting one because it represents an 
incomplete fracture which could be very easily overlooked. 

Cask 8. J. B. L., male, aged sixty, was known to liave Paget’s disease of one tibia. 
He was under treatment for diabetes and then had a mild hemiplegia, involving the right 
arm and log. In three weeks’ time he showed no evidence of spasticity. While standing, 
he began to danee to sliov' liow ^vcJl he \v/is when he feU a shaijj pain below the knee. 
This kept him in bed for a montli, and at first he was unable to raise his right leg. There 
was no hematoma and only slight local tenderness. 

At the end of six weeks, after the patient had been up on crutches, roentgenograms 
showed an incomplete fracture line below the tibial tubercle. A possible fracture was 
masked by the other conditions, and the pain, weakness, and disabilit}^ were supposed to 
be duo to a circulatoiy condition. Of course, rest in bed brought about a good recoveiy. 


In an analysis of these cases certain clinical facts are prominent. 
It is difficult to understand why such a process as Paget’s disease with the 
gross thickening of the cortex should be subject to almost spontaneous or 
pathological fracture. This is discussed in the literature without any 
satisfactory answer being given. Only one of these eight patients (Case 5) 
Avas subjected to a A'iolent trauma and, in this case, Ave are not sure that 
the injury to the tibia Avas extreme. 

The absence of pain in these cases A\'as quite noticeable. Case 5 is an 
illustration. All our attention AA'as at first directed to the injury to the 
cervical spine, but, as soon as the patient Avas Avell over the shock, aa^g felt 
that the position of the fragments of the tibia AA^as not good enough. 
Therefore, the patient Avas anaesthetized and, AAuth use of the fiuoroscope, 
better reduction Avas attempted. On account of the type of fracture, the 
alignment Avas not improved, and the plaster Avas remoA^ed; The limb 
Avas then put on extension. It AA’^as possible to obtain better position and 
to manipulate better AAuthout anaesthesia, because the pain element Avas 
not prominent; the fragments could be manipulated AAuthout causing pain. 
The history of Case 6, in Avhich the patient had a complete fracture and yet 
Avas able to get into a taxi to go to the hospital, is not quite the usual stoiy. 

In all of these cases there was a Amry definite tendency toAA'aid a 
transAmrse fracture, AAuthout comminution. Someone has likened this 
condition to the breaking of a peeled banana, AAdiich is quite apt. The tA\ o 
cases Avhich simulated intertrochanteric fracture Avere really cases o 
transAmrse fracture of the shaft. 

EA'^ery case shoAved normal, or probably better than noima , ca us 
formation, and the care of these fractures AA^as not difficult. The tAVO 
cases which presented two fractures in the same tibia at different times 
•(Cases 4 and 6) did not sustain the second fractures at the site ol m 


original ones. ^ r +i « fro- 

We have no means of determining from this series of cases 1 1 

quency of fractures in Paget’s disease and the liability toward „ 

fracture. Therefore it is improper to say that patients Avith ‘ S 
disease should be AAmrned of this possibility. No one has reportec ^ k 
series of cases. It AAmuld be necessary to collect all the cases o ‘ S 
disease that Ave have observed and then to take a 
would not be an accurate figure because personally Ave might be b 
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cases of fracture without considering the disease as a whole. The fre- 
quency of such fractures might be 10 or 15 per cent, in our practice, and 
this is not true as a whole. The fact that so few writers have published 
more than three cases in their own series makes us believe that it is not a 
common occurrence. Therefore, we would not feel like warning patients 
of the possibility, without more evidence of frequency. 

There is a difference of opinion as to whether Paget’s disease renders 
bone more or less susceptible to fracture. Statistics regarding the inci- 
dence of fracture in Paget’s disease give us little help in this respect. 
Hallerman states that he has never seen a spontaneous fracture in seventy 
autopsies of cases of Paget’s disease, while Naville found twenty-five 
fractures in 170 cases of osteitis deformans in the literature. The latter 
finding is hardly a reliable index, inasmuch as the disease often goes un- 
noticed during life unless fracture takes place. 

Ewald believes that fractures are uncommon in Paget’s disease. He 
thinks that the bone is rendered more resistant to trauma by reason of its 
modified structure. It is thicker and there is a large amount of tough 
connective tissue which, together with decalcification, gives increased 
elasticity; consequently, under pressure the bone would tend to bend 
rather than to break. He, therefore, is of the opinion that most spon- 
taneous fractures reported in the literature are not associated with Paget’s 
disease but with Recklinghausen’s disease (osteitis fibrosa cystica), 
which is pathologically similar to the former and is very susceptible to 
spontaneous fracture. Donati is of the same opinion as Ewald. 

Other writers, basing their views on clinical impressions, believe that 
there is a greater fragility of the diseased bone in Paget’s disease and that 
therefore this bone fractures more easily than normal bone. To substanti- 
ate this view, Oberzimmer describes twelve fractures (four observed per- 
sonally — two of which were in one bone — and eiglit cases from the litera- 
ture, reported by Kraas, Smith, and Looser) and concludes that, although 
spontaneous fracture may not be frequent, a minimal trauma may be 
responsible for fracture. Woytck reports sei^cn fractures, four of which 
were spontaneous and three of which (occurring in one patient) resulted 
from minimal trauma. He concludes that the frequent occurrence of 
fracture in Paget's disease from trauma which would not ordinarily result 
in fracture of normal bone and the occurrence of repeated fractures in one 
individual with Paget’s disease arc evidence of increased susceptibility to 
fracture. Love reports three cases of spontaneous fracture, which he be- 
lieves to be an uncommon complication in the absence of myelomatosis. 
Philips reports six pathological fractures; LcWald describes four; Hurphj', 
Konjetzn}^ Rocher and Pou.vanne, Armilf and Van der Linden, and Lewin 
each report one case. 

Although the traumata in most of the reported cases were indirect in 
character, the resulting fractures, as shown by roentgenograms, were 
transverse and without spicules rather than oblicjue or spiral. Ewald and 
Loo.scr both descrii)e the aj)j)earanee vcn.- appropriately as resembling “a 
peeled banana broken in two”. 
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Little considoralion has been given in the literature to the element of 
pain in these fractures. Murphy docs make special note of the ''absence 
of severe pain”; EwalcI states that the fractures may be painless; and 

R, ocher and Pouyanne, in their case history, remark that the patient had 
“slight pain”. 

As foi liealing, tlicre is practically general agreement that callus is 
laid down lapidly and union usually takes place in the normal length of 
time. 

CONCLUSIONS 

1. In spite of the gross thickening of the long bones in Paget’s 
disease, there is a definite tcndcnc 3 '' to fracture, whieli is generallj^ caused 
bj" slight trauma. 

2. There is a definite loss of sensation of pain, so that these fractures 
can be casilj'^ handled. 

3. Hiere is an car]}'- appearance of callus and new bone formation. 
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THE PATHOLOGY AND TREATAIENT OF TENNIS ELBOW 

BY J. H. CYEIAX, M.B. (cANTAB.), LONDON, ENGLAND 

A condition, the symptoms and signs of which are as constant as those 
of tennis elbow, may well be supposed to have but one pathology and, as a 
corollary, but one type of treatment. The purpose, then, of this paper is 
to present a synopsis of the opinions held on the pathology of tennis elbow 
and to single out the most probably correct. Further, an attempt is made 
to reconcile apparently contradictory views on treatment and to promote 
the adoption of a simple and quick method. 

BREDISPOSING FACTORS 

Work or play which entails repeated pronation and supination move- 
ments with the elbow almost fully extended is essential for the develop- 
ment of a tennis elbow; those patients who remember no special overexer- 
tion will be found to be working at screwing, lifting, hammering, ironing, 
etc., or to be violinists, surgeons, masseurs, etc. 

Cubitus valgus, mentioned by Preiser is obviously important, but 
many patients do not show it. Of course, the smaller the carrying angle 
the greater will be the strain on the outer side of the elbow joint when the 
extended forearm is vigorously supinated or when a weight is carried with 
an extended and supinated forearm. The roentgenograms reproduced in 
various articles often show considerable valgus, — e.g., Merlini’s Case 2, 
Bergmann’s Case 2. 

Rheumatism,®' suppressed gout,®- the arthritic diathesis, and 
focal sepsis®®' ®®' ®‘>' ®® have all been suggested as determining the chro- 

nicity of the lesion in tennis elbow, once it has occurred. Though these 
may have some bearing in the older patients, they are probably coinci- 
dental, since treatment to the elbow alone clears the condition up per- 
manently. Moreover, other chronic conditions about joints — golfer’s 
elbow and rider’s sprain are the most analagous — are not considered due 
to anj’^thing but the original trauma, and it is clearly onlj’- the long dura- 
tion and the refractoriness to treatment that have suggested these 
contributory factors. When the general adoption of adequate treatment 
has lessened the period of disability, little will probablj’- be heard of 
this theory. 


DUR.\TION 

The condition usually clears up in eight to twelve months without 
any treatment except perhaps avoidance of the painful movements for a 
time. Cases lasting much longer, however, arc encountered, hlerlini 
described two cases in fencers, which lasted seventeen and twenty j'ears 
respectiveljq Ochsenius’s ®® patient, however, who was supposed to have 
had a tennis elbow for twenty-seven years, cannot be included, since he 
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was iroated after two years’ disability by iodoform injections into the 
joint under the mistaken diagnosis of a tuberculous arthritis. When last 
scon he had a marked osteo-artliritis of the elbow and showed Preiser's 
incongiuence. Others Inivc reported durations of fi'om four to six years, — 
Coudcrc TaA^crnier and Ferrero 

FREKDOM FROM RECURRENCE 

A tennis elbow, once it is well, docs not tend to recur. This is the 
common cxjierionce of c\’eiyone, but the fact has never been stressed. 
Although an ordinary muscular stiffne.ss (dado’s “courbaiure” may 
pass off completely and return on exercise, no case of recurrence after full 
development of the .syndrome has ever been reported. Hansson and 
Horwich mention two patients, both Davis-Cup players, who were free 
from symptoms six and fourteen years respectively after recovery. 
Knoll found that six out of forty-one international players had had 
tennis elbow and had recovered, so that it would almost appear to be a 
condition to be expected, borne, and recovered from in the course of train- 
ing among this class of sportsmen. 

Further information on this point was obtained by an inquiry sent to 
those authors who had cited themselves as sufferers. Six replies were 
received (see References) in all of which recurrence was denied after the 
lapse of seven, nine, thirteen, thirteen, twenty-two, and t^venty-four years 
respectively, although the game or wwk responsible had been resumed 
as soon as the elbow had become w'ell. 

POSITION OF AREA OP MAXIMUM TENDERNESS 

This has been variouslj^ stated as: 

e 

1. On the tip of the epicondyle (most authors); 

2. On the posterior surface of the epicondyle (Fisher '^®); 

3. On the anterior surface of the epicondyle (Vulliet la- 
vernier ‘‘‘‘) ; 

4. On the radiohumeral joint line (Trethowan Bankart *^); 

5. On the capsule of the elbow joint (Preiser Glass '^^); 

6. Above the epicondyle (Bertocchi ®'*, Ogilvie ®®); 

7. Over the radio-uliiar joint (Fisher ®°)- 

Since the precise position is of importance for the elucidation of the 
pathology, particular care -was taken in the writer’s series to determine 
this accurately. Of the twenty-two elbows reported here, t\venty weie 
tenderest on the anterior aspect of the lateral epicondyle, one on the apex 
of the epicondyle, and one on the extensor bellies. Nearly all weie 
more tender on the radiohumeral joint line than on the apex of the epi 
condyle, — a fact which may account for the statement that the tenderness 
is greatest on the joint line, for the anterior face of the epicondyle is no 
easy to get at and can be palpated firmly only with the elbov exc . 
Occasionally the radiohumeral capsule was slightly tender, in no cas 
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was the head of the radius tender. Pressure on the most tender area gave 
rise to the typical referred pain down to the back of the wrist. Careful 
palpation here shows that the tenderness is where the lateral part of the 
common extensor tendon arises from the bone; the finger is not directly 
on the bone, but on the almost as hard tenoperiosteal junction, just 
medial to the ridge formed by the edge of the tendon. 

VARIETIES OF TENNIS ELBOW 

I. Acute — Following Indirect Trauma 

The disability dates from an acute pain and the feeling of something 
giving way at the elbow during the performance of a violent action. 
On the outer side of the forearm, just below the epicondyle, a swelling 
appears which subsides in a week or less. Only once in the whole litera- 
ture has bruising been noted The tenderness is on the upper part of 
the extensor bellies in the forearm and the lesion is almost certainly a 
muscular rupture. Heald states that cases of sudden onset show 
tenderness chiefly of the muscles. Rosenburg has reported a rupture of 
the extensor carpi radialis longus: the onset was sudden; swelling was 
present; and the patient became perfectly well in two and a half years 
without treatment. The writer reports a similar case, but such cases 
are uncommon. 

II. Subacute — Following Indirect Trauma 

This is the typical variety, usually found in younger patients. The 
onset is gradual and follows vigorous exercise with the arm. The symp- 
toms subside when the elbow is rested, but reappear with more intensity 
when the game is resumed until finally the patient can hardly turn a door- 
handle or lift a teapot. The syndrome may take a few days or weeks to 
reach its zenith, and spontaneous cure is jirobable in the end. The 
tenderness is on the epicondjde. 

III. Chronic Occupational 

One or more months may be required for the full development of this 
type, which is usuall 3 ’^ found in older patients. Often no history' of an in- 
jurj'^ is obtainable, but the patient’s oceupation at once provides the clue. 
Although the pain and disabilitj’ arc not so severe as in the acute varietj-, 
the tendenej^ to spontaneous cure is less than in the acute tj’pe. 

IV. Following Direct Trauma 

Thirteen cases of development of a tennis elbow after a direct injur\’ 
to the lateral epieondjde have been reported (Momburg Coue.s 
Dubs Jungmann Fischer Frej*^’, Brj’cc ”), and the writer de- 
scribes another. Furthermore, in Carjj's Casc.-^ 3 and 7 a radiohumeral 
bursitis developed after a direct injur.v to the outer side of the elbow. 
As a rule, in severity' and duration thej* resemble the chronic varict.v 
described. Since no tear of ligaments, muscles, or tendons can occur 
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as the result of direct injury, this variety is important because of the 
liglit it tlirows on tlie pathology. 

TREATMENT 

UNCERTAIN TREATMENTS 

Only a list of these treatments will be given as they are of small sig- 
nificance and have little effect on the course of the disability. They 
include; rest, strapping, pressure pads, painting with iodine, etc., blister- 
ing, hot baths, liot air, luminous heat, galvanism, faradism, diathermy, 
cauterization, ionization, idtra-violet liglit, x-rays; injections of alcohol, 
carbolic acid, or novocain; removal of focal sepsis; vitamin D, thyroid 
gland, salic 3 dates, given internally. 

Massage is regarded as definitel}’^ harmful by some (Vulliet'h 
Goeldel Bergmann Edgar Man Hohmann and is advocated 
by others (Riviere Bahr Clado Preiser Cooke Romer ^0, 
particular!}'’ by Bankart and Tucker who advise deep massage to the 
painful area. A periostitis visible in the roentgenogram is generally 
regarded as an indication for immobilization. 

SUCCESSFUE TREATMENTS 

A^o Treatnxe7it 

As has already been mentioned, spontaneous cure is probable by the 
end of eight to twelve months. Keeping the arm in a sling does not ap- 
pear to help much, probably because the natural position for the forearm 
held thus is pronation with the wrist flexed; the extensor muscles are 
therefore not relaxed. 

Cock-Up Splintage 

This is a most rational way of relaxing the extensor muscles and of 
allowing healing to take place uninterruptedly. Hansson and Horwich 
adopted it in sixteen cases and obtained cure in twelve. In only two 
cases had the disability lasted more than ten w'eeks: six months in one 
which terminated successfully; tw'o years in the other w'hich resulted in 
failure. The average period during ■ndiich the splint was worn was 
thirty-two days with extremes of sixty-seven and eight. Onl}'’ two pa- 
tients were under forty years of age. Spitzy proposed relaxing the 
extensors still more by splinting the fingers in extension and the elbow 
at a right-angle as well, but Man ’’’’ found the fingers to be so stiff after- 
ward that he advised against this elaboration. Ordinary cock-up splint- 
age appears, therefore, to be a cheap and effective, if a somewhat slov 
and cumbersome, method of treatment, most suited to the recent case. 
Should the writer’s opinion on the pathology be correct, this treatiMU 
is open to the theoretical objection that it makes recurrence possi e, 
since healing without lengthening -will probably occur. 

Mobilization Tv,r,-nc5« 

Only the English authors advise this treatment (Romer , 

Fisher Edgar Ogilvie Trethowan Marlin ’ 2 , Bryce ”, Banker , 
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Mennell and Tucker They are all agreed that in chronic neglected 
cases mobilization is the correct treatment. Trethowan and Ogilvie 
regard mobilization as having no place in the treatment of the recent case 
and Heald considers it harmful if used too soon. Verrall states that 
Mills’s manipulation cures a third of the cases in which it is tried, while 
up to 1928 Mills had not had a single failure. Mills was always able to 
obtain a crack or a click from the elbow when it was mobilized. Ogilvie 
found that when no click was elicited, the elbow was not cured. Marlin 
states that the snapping noise is without significance and can always be 
produced in the other elbow. Mills stands alone in advocating mobiliza- 
tion in the acute as well as in the chronic stage. He points out that not all 
tennis elbows can be caused by adhesions and mentions a patient whose 
elbow “went out”; the elbow was mobilized at midday and the patient 
could play again the same afternoon. 

The mobilization itself consists of various modifications of forcing 
full extension at the elbow. The method most usually adopted is un- 
doubtedly Mills’s, — with the forearm fully pronated and the wrist and 
fingers flexed, the elbow is forcibly extended; thus the greatest possible 
pull is exerted on the muscles attached to the lateral epicondyle. Bank- 
art advises the same in the reverse order; Marlin, extension at the elbow 
with the forearm in the midposition; Bryce, pure extension. Tucker 
mentions Mills’s procedure combined with pressure to produce a cubitus 
varus and, in addition, suggests forced full extension at the elbow with the 
forearm supinated and adducted. There is general agreement that 
anaesthesia is helpful and usually necessary; the mobilization is hardl}’’ 
ever repeated. 

It is interesting to note that though mobilization, particularlj’- by 
Mills’s method, is the very reverse of cock-up splintage, both are advo- 
cated for the same condition, and by some, even for the same stage of 
the same condition. 

Periosteal Excision 

This method has been practised by Franke -®, v. Goeldel Fischer ■'®, 
Bergmann and Merlini Fischer’s Case 7 is particularlj’- interesting 
in that he first removed the subcutaneous fascia and fat over the lateral 
epicondj’^le and, when the patient failed to benefit, operated again and 
removed the epicondjfiar periosteum, this time effecting a cure. He 
regularlj’^ obtained good results with this method and described four cases 
of immediate relief after excision. However it is not possible to assess 
the value of this operation as the number of patients operated on and the 
late result arc not given. bj' all these authors, but its effect is doubtless 
the same as that obtained bj' Hohmann’s operation. That it is not al- 
waj-^s successful is sho\\m bj’ hlcrlini’s Case 4 in which the ])atient was 
relieved for onlj^ six months. 

Division of the Muscular Origin at the Epicondyle 

Hohmann “ describes this operation (first practiscd_bj* Codman 
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ovci fifteen 3 '^cai's ago), wJiich effectively relieves the tension on the 
epiconclyle and allows the inflammation to resolve undisturbed. He 
exposes the epieondyle and divides the muscular attachment on the 
front of it, chiefly the oi'igin of the extensor carpi radialis brevis. 
Fourteen of Hohmann’s fifteen patients were cured within a week of the 
operation, and jMau's four patients, aged thirty-eight to fifty-five, re- 
mained well after intervals of one, two and one-half, three, and three years 
respcctivel 5 \ On the other hand, Gebhardt has seen three cases of this 
operation, in all of which recurrence began at the end of a year. The grip 
was not weakened afterward. If cock-up splintage and mobilization 
have both failed to relieve a patient, Hohmann’s operation appears to the 
writer to be the best and the most reasonable. 

Bursliiig or Removing a Bursa 

Schmitt described a case of stiffness in the left elbow lasting for 
four years, a swelling of two years’ duration, and pain persisting for three 
weeks, caused bj'' a calcified bursa at the lateral epieondyle visible in the 
roentgenogram. This bursa was removed. Osgood reported three 
cases, in two of which immediate and lasting relief followed excision of 
the radiohumeral bursa. Dittrich®^ also removed one, thereby curing 
his patient, who remained well five months later. Carp’s contribution 
to the study of this condition is most important; he collected eight cases 
of radiohumeral bursitis, in five of which the calcified bursa was visible 
in the roentgenogram; in four of these the bursa disappeared after 
treatment. Digital pressure calculated to burst the bursa led to a dra- 
matic and permanent cure in four; one bursa was excised. Rest and heat 
for from three to six weeks sufficed to relieve the remaining three patients, 
two of whom were still well one and fiA^e A’-ears later. HoAvell's one 
patient refused operation. 

Therefore, on the rare occasions AAdien the physical signs suggest the 
presence of an inflamed bursa, bursting by digital pressure appears the 
best treatment; if this fails, rest and heat or excision aaoU be indicated 
according to circumstances. 

Disengaging or Removing Synovial Fringes 

By 1929 Trethowan had remoA'-ed hyperaemic synovial fringes in 
the radiohumeral joint on eight occasions, Avith cure in all. Fisher has 
described a manipulation pai’tly designed to set free nipped synoAoa 
fringes in the radio-ulnar joint. While the joint is extended from t le 
position of full flexion, quick pronation and supination movements are 
made; at the same time pressure is exerted on the outer side of the e Jon . 

In all of TrethoAvan’s patients the tenderness Avas greatest on the antero- 
lateral aspect of the radiohumeral joint line, and in chronic cases 
Avhich shoAV this sign and which are refractory to oth er treatmen i 
joint may Avell be opened AAuth the intention of remoAung a synoAi 

fringe. 
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The Writer’s Method 

This has the merit of being simple and quick, and it does not neces- 
sitate an anaesthetic. It is equally applicable to cases of some hours’ 
duration and to those of some years’ standing; it is not unduly painful; 
and it can be carried out by any masseur. 

While the patient sits with the elbow held at a right angle and the 
forearm supinated, deep friction is applied to the anterior part of the lat- 
eral epicondyle; the patient’s skin moves with the masseur’s finger, so as 
to rub the superficial tissues on the deep structures. This is continued for 
five or ten minutes, — the more chronic the condition, the longer is the 
period of friction. The elbow is then mobilized. (Since the amount of 
lateral wobble at the elbow when the forearm is extended and supinated 
varies considerably from person to person, it is well to compare the two 
sides before beginning.) The elbow is as fully extended and the forearm 
is as fully- supinated as possible. With one hand on the inner side of the 
elbow and the other on the outer side of the wrist, the masseur adducts 
the forearm on the arm with a sharp jerk toward a position of cubitus 
varus. A crack is usually heard, which is sometimes also obtainable from 
the other elbow, but the manipulation is just as effective if no sound is 
heard. There are no muscles capable of opposing this movement, so that 
anaesthesia is valueless except to avoid the pain, which in any case is 
slight. The deep massage to the tender area and the mobilization are 
repeated thrice weekly until the patient is well; one treatment is seldom 
enough. This is another argument against anaesthesia, especially as no 
more can be done with it than without it. After this treatment the el- 
bow is often a little sore for an hour or two, but it then improves to far 
beyond the original state. In the writer’s series an average of four treat- 
ments was enough to give complete relief, with extremes of one and nine. 
The offending work or play was resumed as soon as the patient was fit, in 
all cases by the time treatment ceased. 

COMMENT ON THEATMENT 

The fact that a particular operation gives complete relief is no proof 
of the corrcctncs.s of the theory on which it is based. For example, Car- 
ter operated on three elbows in search of a radiohumeral bur.^a, did not 
find it, and cured the condition. Ogilvic has reported eight more such 
cases; Fischer ■'®, two; and Ycrrall and Bankart a further unspecified 
number. Again, Tucker who docs not mention radiohumeral bursitis 
among the possible pathologies of tennis elbow, recommends Osgood’s 
operation in cases resistant to ordinary treatment. 

Apart from the rare occasions when an inflamed bursa or, possibly, a 
hyperacmic synovial fringe is found and removed, all the rational treat- 
ments aim at preventing tension on the ejneondyle. Relaxation of the 
extensor muscles can be insured by cock-ui) splintage, and local relief of 
tension is secured by sejiaration of the eonunon extensor tendon from the 
bone cither by ojicrativc division or by pulling it off. According to the 
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TABLE II 

An'ai.ysis of Findings 

Piiticnts 

Male 

Female 


Elliows 22 

Riglit j4 

Left 4 

Both 2 


Age at Onset: 

Under 20 years 1 

20 to 29 j’oars 2 

30 to 39 3 'ears 3 

40 to 49 j’ears 7 

50 to 59 j'ears 6 

Over GO years 1 


writer, the success of mobilization in a case of tennis elbow depends upon 
the conversion of a partial tear of the tendinous origin into a complete 
tear; the e]3icond3dar periosteum, now separated from the extensor tendon, 
is spared direct pulls, and healing with slight permanent lengthening 
occurs as it would in tendinous structures elsewhere. Cock-up splintage 
seems likely to be effective only in the recent case and may cause healing 
without lengthening. Mobilization and operative division of the ex- 
tensor origin seem equally aijplicable to the acute and to the chronic cases. 

PERSONAL. CASES 

Since 1932 the writer has treated twenty patients with tennis elbow. 
In t'wo cases the condition was bilateral. The treatment was the same 
for all except one (Case 1 *) and was given three times a week whenevei 
possible. Occasionally circumstances made it necessary to give treat- 
ments only twdee a week or less. The average number of treatments per 
elbow (excluding Case 8) was four. 

Only five of the twenty patients got 'well with a single treatment (com- 
pare with Verrall’s statement of one-third). Neither the patients age, 
nor the length of history, nor the variety of tennis elbow present ena es 
a prognosis to be made of how many treatments will prove necessary, 
except that the acute type is apt to have a very chronic course. j 

twenty patients with twenty-two tennis elbows only one (Case 8) ai e 
to get complete relief from the writer’s treatment. 

PATHOLOGY 

This is the point on which the least agreement is found. A list ha , 
therefore, been compiled of the various published opinions on t is poi 

* Treatment in this case consisted of kneading to the muscle bellies, deep 
to the olecranon fossa, and forced extension movements. 
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The mention of any author’s name under a particular heading implies 
that he considers this pathology one of those possible. 

1. Traumatic Periostitis: Runge Remak Bernhardt Bahr 

Momburg^®, Blecher^®, Worms Coues^®, v. GoeldeP“, Sourdat'*S 
Cooke Romer'*^, Tavernier Jungmann'*^, Fischer^*, Bergmann^®, 
Carter Bertocchi Merlini Ferrero Frey Fisher Ogilvie 

Hansson and Horwich Mau Heald Hohmann Boshamer 

Mennell Tucker Brailsford 

2. Arthritis, Synovitis, Sprain, Adhesions, or Torn Capsule of the 

Radiohumeral Joint: Preiser Kaufmann Dubs Glass Ogilvie 

Jones Trethowan "S Tucker 

3. Arthritis, Synovitis, Sprain, or Adhesions of the Radio-Ulnar 
Joint: Kaufmann Mennell Romer Fisher Trethowan ’b 

4. Displaced, Frayed, Torn, Inflamed, Orbicidar Ligament: Major 
Coues Romer Mills Ogilvie 

5. Sprained, Torn, Radial Collateral Ligament: Kaufmann®-, Little 
Ogilvie Heald 

6. Inflamed or Calcified Radiohumeral Bursa: Osgood ■*“, Dittrich 
Carp 

7. Inflamed or Calcified Subcutaneous Epicondylar Bursa: Schmitt 
Fischer Howell 

8. Nipped Synovial Fringe in Radiohumeral or Radio-Ulnar Joints: 
Fisher Ogilvie Trethowan "b 

9. Tear or Fibrositis of Extensor Origin: Couderc Romer 

Mairano Fisher Bankart Tucker 

10. Tear or Fibrositis of Supmator Brevis: Fer4 Clado Chastenet 
de Gdry Bryce ■®, Heald 

11. Torn P?'onaior Radii Teres: Morris Little Bailey and Love 

12. Torn Extensor Carpi Radialis Longus: Rosenburg Ogilvie 
Heald 

13. Toim Extensor Carpi Radialis Brevis: Frey 

14. Tear or Fibrositis of Brachioradialis: Blecher Cooke 
Romer ", Gebhardt ®b 

15. Tear, Sprain, Fibrositis of Extensor Digitorum Conunuuis: 

Fisher Bankart ®®, Mennell Thomsen ®b 

16. Myositis or Tear of Extensor Miisclcs: Fere ", Edgar Hansson 
and Horwich 

17. Torn Anconeus: Mennell®^. 

18. Radial Incongruence: Preiser-®. 

19. Tjcist of Whole Radius: Marlin 

20. Rheumatism, Gout, Influenzal Sequelae, Focal Sepsis, Arthrilir. 
Diathesis: Major ®, Duckworth Franke Le Clerc Chastenet de 
Gdry®*, Fischer''®, Frey®®, Edgar*^, Ogilvie Vcrrall'kHowelP®,Tupker®b 

21. N'euritis of Radial, Posterior Interosseous, or Cutaneous Ante- 
brachii Lateralis: Winckworth O'Sullivan ®, Molle Marshall 'b Seelig- 
mullcr ('ooke '®. 
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22. Salitrnjsni: Jiornlinrdl (.).>^good 

23. Ofilcomalncia: Mallioz 

2-1. Dcpoftilfi nhnut Olecranon: Tiickor 
2"). PerioRtaUjin: l'>oy f-9, ('ouzo Mo SaxI '9. 

2(). OstcocJirondrilis: Sj)i< zy 


COMMKNT OK PATflOLOGV 


III c'oii.sidoriiig lluxso rival c]aini.s, .saiTral 
bo bonio ill mind; 


Iiarcl}" disjiuted fact.s mv 


1. Tlie on.sot. i.s gradual; 

2. 33ioro i.s no sivolling or bruising; 

3. A fiill}'^ dovolojicd tonnis elbow, once well, does not recur; 

4. liixccpt occasionall 3 ’^ at the epicondjdo, the roentgenogram reveJ 
no abnormalit.v; 

5. Onl^* those individuals whose extensor muscles are strengtheni 
by training or use develop the condition; 

G. Direct trauma to the epicondyle can cause it; 

7. When the elbow joint is ojicned, no abnormality has been see 
except, a hyiieraemie syno^'ial fringe between the radius and tl: 
capitellum; 

S. Excluding Osgood’s and Trethowan’s operations, the only effe( 
tive treatments are those which relieve the tension on the epi 
condyle, and even these ojierations maj" have this effect, albei 
unintentionallj'’. 

After these points have been considered, there remain iinexcludei 
only three possibilities; 


Affections of the Bursae 

That a bursa exists at the lateral epicondyle and can become in^ 
flamed or calcified is proved by numerous roentgenograms (Schmitt^*’; 
Carp by the fluctuating swelling (Carp’s Case 5; Howell®*), by the 
glairy fluid released at operation (Osgood’s Case 2), and by the dra- 
matic cure following bursting the bursa (Carp’s Cases 1, 2, 3, and 4). 
Two different bursae, however, have hitherto been referred to as if they 
were identical: the subcutaneous bursa and that deep to the conjoined 
tendon, both of which exist and cause similar symptoms when diseased. 

Schreger ** discovered a bursa which he named the condyloidea 
humeri externa, the largest example of which was over an inch acro&s. 
It is described by Gruber as the bursa subcutanea epicondylica. He 
found its frequency to be once in sixty bodies at one or both elbows, and 
its maximum size to be one-half an inch by one inch. Vogt and 
Bardenheuer state that this bursa is the size of a hazelnut and a- 
size its liability to inflammation. Again Schmitt who regarde ”■ 
patient as suffering from a sort of tennis elbow, called the bunsa im o \ c( 
by Gruber’s name. Fischer also believed disease of the subcutaneo 
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epicondylar bursa to be a possible cause of tennis elbow. Those 
patients who have large fluctuating swellings over the lateral epicondyle 
naust be suffering from an affection of this bursa (e.g., Howell’s 
patient) . 

On the other hand, Monro ^ described but did not name a small 
bursa, three-eighths of an inch by three-sixteenths of an inch, lying between 
the common extensor tendon and the head of the radius. Gruber found it 
once in every six or seven bodies, lying under the extensor radialis brevis 
just below the epicondyle and in relation to the head of the radius; he 
called it the bursa musculi radialis externi brevis. This would appear to 
be the radiohumeral bursa of Osgood Dittrich and Carp which the 
first named found to be present in eight out of nine dissections; it was 
small and lay under the conjoined tendon, below the epicondyle and level 
with the radiohumeral joint line. Grinnell found it in ten of eighteen 
bodies ; it occurred bilaterally in five Heineke distinguished between 
the two bursae in frequency and position. It is evident from the size and 
position of the radiohumeral bursa that fluctuation or an external swell- 
ing is not to be expected when this bursa is diseased. 

Furthermore, there is a lack of conformity in the interpretation of the 
roentgenograms. For example, the roentgenograms of Jungmann’s 
and Bergmann’s cases of epicondylitis strongly resemble Schmitt’s 
case of a calcified subcutaneous epicondylar bursa and Carp’s Case 5 
of radiohumeral bursitis; Worms’s case of an epicondylar spur over an 
inch long is very like Carp’s Cases 6 and 7 with radiohumeral bursitis. 

Nevertheless, the epicondylar spur continuous with the bone and the 
oblong shadow separate from it form two conditions obviously distinct. 

In spite of the positive — and, in the writer’s opinion, conclusive — 
evidence of the existence of the bursae, Trethowan regards the radio- 
humeral bursa as nothing but a sjmovial pocket extending upward and 
outward from the radiohumeral joint toward the epicondyle. Fischer ■** 
thinks that the gap left when the fibers of the supinator brevis are sep- 
arated from the capsule of the elbow joint may be mistaken for a bursa. 
Heald says; “A minor injury of the .supinator brevi.s — possiblj’ involv- 
ing filaments of the posterior interosseous nerve — near the radiohumeral 
joint, where the fibres have an intimate attachment to the joint cajisulc, 
might well account for the greyish-red nodules of Blundell Bankart, the 
bursa of Osgood, and the synovial protrusion of Trethowan. . . .” 

Bur.sitis at the epicondyle, however, is a rarity. Osgood’s paper 
in 1922 attracted a good deal of attention, but .«even years later only one 
English case had been reported, and none have been recorded since. 
Altogether, twelve cases of bursitis have been rollccted in fourteen years, 
so that the subcutaneous epicondylar and tlic radiolmnieral bursae can 
hardly be at fault in more than 1 or 2 per cent, of all the patients with 
tennis elbow. Moreover, judging by Osgood's account of his own symp- 
toms and those of his i)atient (Case 3), by the fact that Howell’s j)atiem 
found ample relief from a band around the forearm, and by the coinjilete 
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and lasting relief afforded to three of Carp’s patients by rest and heat in 
from three to six weeks, bursitis is a mild form of tennis elbow. 

Nip-ping of Inflamed Sy7wvial Fringes 

3 he onl}’^ publislmd eases are 3 ’rethowan’s He opened the elbow 
in eight ehronie cases and found lij'^jicraemic .synovial fringes between 
the radius and the capitellum; their removal was followed by cure. The 
writer has dissected six normal elbows and found that a long fringe, 
projecting well into the radiohumeral joint from the posterior part of the 
capsule, was present in all; a?iterolaterally this had become a slight ridge. 
Thus the mere existence of the fringe causes no symptoms; it must be 
nipped or inflamed before giving rise to disability. The curative effect 
of the operation does not ijrove that the removal of the fringe w'as essen- 
tial, for the incision into the outer side of the elbow may have divided the 
taut structures attached to the cpicond3de. (See "Comment on Treat- 
ment”.) A nipping that continues for months and gives rise to s3anptoms 
in several positions of a joint with as many movements as the elbow'' is 
difficult to picture. In 0113'- case, should a non-operative method of free- 
ing the nipped fi'inge be sought, the waiter’s manipulation — ^making, as 
it does, the radiohumeral joint gape — appears suitable. Nevertheless, 
it is hard to believe that an inflamed fringe could cause the symptoms of 
tennis elbowa 


Tears of the Extensor Tendoii from the Bone and Co7isequent Periostitis 

This view on the patholog3'' is the oldest, has far the greatest number 
of advocates, and is that favored b3'' the waiter. Much evidence points 
in this direction. Hansson and Horwach experimenting with the 
gastrocnemius of frogs, found that a muscle tears most easily at its 
attachment to bone and not at its musculotendinous junction or in the 
belly itself. Since the iDositiou of maximum tenderness must indicate 
the site of the injury, the lesion in a tennis elbow occurs at the lateral 
part of the origin of the conjoined tendon from the epicondyle. No 
swelling or bruising is caused by tendinous ruptures, but crepitation may 
result and wms felt at this point in twm of the waiter’s patients. Further, 
since cock-up splintage of the waist, learang the fingers free, is a success- 
ful treatment,. it follows that the tear involves the origin of the extensors 
of the wa-jst and not of the fingers. The origin of the extensor carpi 
radialis longus is almost wholly above the epicondyle and that 0 le 
extensor carpi ulnaris lies deep to the common extensor of the ^ 
while the extensor carpi radialis brevis is the most lateral of the 
springing from the epicondyle. Therefore, the pathology of the tyi 
variety of tennis elbow is a tear betw^een the tendinous origin 0 
extensor carpi radialis brevis and the periosteum of the lateral ay 

This explains the curative effect of Hohmann’s operation ^ ^ 

origin of only the extensor carpi radialis brevis is dnncled ^ 
tion of this theory is found also in the tact that active extension of 
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wrist by a patient with a tennis elbow^ causes him more pain when it is 
resisted on the heads of the metacarpals than M'hen the pressure is ap- 
plied on the tips of the extended fingers. 

Tendons usually heal with some lengthening; this explains the free- 
dom from recurrence, since the intact muscles, chiefly the extensor carpi 
radialis longus, will in future take the greater strain. That the origins of 
this muscle and of the brachioradialis can be involved as well is suggested 
by the roentgenograms reproduced by Tavernier ** and Bertocchi 
The gradual onset is explained by the fact that not until healing has begun 
and there is some adhesion between the torn tendon and the inflamed 
periosteum does the pull of the muscle cause pain. Then, of course, 
the inevitable repeated muscular jerks quickly start a chronic periostitis. 
That such a localized periostitis is not of itself painful is shown by the 
painlessness of the arm at rest and on passive movement, and by the 
fact that the epicondyle remains tender for some weeks after complete 
symptomatic relief has been obtained by the writer’s method. The 
periosteum remains inflamed, but movement is not painful, owing to the 
separation of the tendon from the periostitic area. This effectual rest 
allows the inflammation to resolve. In the writer’s Case 6, the periostitis 
was still visible on the roentgenogram six months after symptomatic 
cure. Moreover, the periostitis set up by a direct injury to the epi- 
condyle may not subside if the extensor muscles are constantly used; 
whether or not a tear occurs, the condition is a periostitis at the epicondyle 
maintained by the constant pull of the muscles attached to it. 

Proofs that a periostitis occurs are not lacking. It has been seen 
on the roentgenogram many times: as a spur at the point of the epicondyle 
from one-eighth of an inch to over an inch long (Blecher Worms 
V. Goeldel Jungmann Fischer ■'*, Bcrgmann ■'®, Merlini’s ” Case 2, 
Mau Knoll the writer) ; as a periosteal thickening running from tlie 
epicondyle up the outer side of the shaft of the humerus for two and 
two and one-half inches (Tavernier Bertocchi ; as a series of little 
spicules of periosteal bone at and below the epicondyle, but extra- 
articular (Sourdat Merlini’s Cases 3 and 4, Ferrero Hohmann 
Boshamer Tucker and Brailsford all agree that a periostitis at the 
epicondyle is sometimes seen, but the}'' do not cite personal instances. 
As a rule, a periostitis is seen only after months or years of disaliility, 
but the roentgenograms of Case 6 show a periostitis at the lateral epi- 
condyle after an injury only four weeks previousl}’-, which persisted for 
six months after symptomatic relief. Sometimes a diagnosis of periostitis 
is made on roentgcnographic appearances that arc more probably those 
of a bursitis. 

Microscoj)y of the excised periosteum has shown definite inflamma- 
tion (Frankc-’’, v. Goeldel Merlini^"); Bcrgmann removed in addi- 
tion a piece of the muscle attached to the periosteum, hut found evidence 
of inflammation only in the latter; but in one ca'^e Thomsen found 
evidence of chronic inflammation in an e.xcised strip of the belly of the 
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c.xteiisor digitoruni comimiiiis. However, in Fischer’s Cases 3 and 9, 

althougli cure followed periosteal excision, the microscope revealed no 
abnormality. 

Iho occuiicncc of a periostitis visible both on the roentgenogram 
and at microscoi)}^ — hi some cases, then, is not in doubt. In the writer’s 
opinion, ivhen the ruiiturc is at its usual site — the tenoperiosteal junc- 
tion the subsequent jieriostitis is not visible on the roentgenogram; it 
is seen only wdicn an actual tear has taken place in the periosteum as well. 

CONCLUSIONS 

1. The evidence is ovcrwlielmingly in favor of a typical tennis 
elbow’s being caused jirimarily li}’' a tear between the tendinous origin of 
the extensor carpi radialis brevis and the periosteum on the anterior sur- 
face of the lateral cpicond^de. Secondarily, the continual jerks given to 
this area of acute traumatic inflammation by muscular contractions set 
up a chronic periostitis here, and to this the symptoms are referable. 
The acute periostitis occasioned bj’’ a direct injury to the epicondyle can 
become chronic for the same reason, notwithstanding the absence of a 
tear. Inflammation of the subcutaneous epicondylar bursa and of the 
radiohumeral bursa is an uncommon but well-defined entity capable of 
causing the symptoms of a tennis elbow. Ruptures of a muscle belly are 
veiy rare and differ neither in jiathology nor in treatment from the same 
condition elsewhere. The possibility of a nipped synovial fringe’s being 
at fault has yet to be proved. 

2. The treatment described — deep friction to the tender area, fol- 
lowed by forced adduction of the extended and supinated forearm — has, 
in the writer’s hands, given complete and lasting relief in an average of 
four treatments (extremes of one and nine), representing a period of eight to 
fourteen days. Good results followed the treatment of acute and chronic 
cases (extremes of thirty-six hours and three years), in the old and in the 
young (extremes of sixty-one and eighteen years), in a case of periostitis 
visible on the roentgenogram, and in a case due to direct injury to the 
epicondyle. The method should be adequate in cases of bursitis where 
bursting is possible; it is unsuited to muscular ruptures which should be 
treated on general lines, — i.e., by kneading and stretching the belly in- 
volved. 

3. Mobilization is theoretically justifiable in all cases of typical 
tennis elbow, because the tendon is thereby pulled off the chronically in- 
flamed epicondylar periosteum to which it is adherent; thus the latter is 
spared the continual minor traumata Avhich are maintaining the periostitis. 
Once this is effected, complete symptomatic relief will follow, even thoug i 
the inflammation at the epicondyle has not yet subsided. Moreover, 
the writer’s treatment is the most convenient from the patient s pom o 
viewq — it takes only fifteen minutes every other day; it needs no anacs 
thetic; and it in no way interferes with the patient’s ordinary activi les. 
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Furthermore, since healing with permanent lengthening is insured by 
this method, recurrence is most improbable. 

4. Failing mobilization, the best treatment for the recent case 
appears to be a simple cock-up splint worn on the wrist day and night. 
In three-quarters of the cases complete relief may be expected in an 
average of a month’s time. The success of this method depends on the 
relaxation it insures of the extensor carpi radialis brevis, whereby its 
tendon of origin and the epicondylar periosteum are kept in apposition 
and allowed to heal together without interruption. 

5. All the operations described — on whatever theory they are 
based — are successful whether or not the elbow joint is opened. Of 
these, simple division of the origin of the extensor carpi radialis brevis 
from the bone seems the easiest and the best. Operation is equally indi- 
cated in acute and in chronic cases, but appears not to give results superior 
to the writer’s method, since the mere healing of the incision is bound to 
occupy a fortnight of the patient’s time. 

REFERENCES 

The articles marked with an asterisk have not been read in the 
original. 

The authors whose names are marked with a dagger have themselves 
had tennis elbows and have answered the writer’s inquiry about recur- 
rence. 

1. Ruxqe, F.; Zur Genese und Behandlung des Schreibekrampfes. Berliner klin. 
Wchnschr., X, 245, 1873. 

2. Morris, Hexry; The Rider’s Sprain. Lancet, 11, 133, 1882. 

3. Major, H. P.; Lawn-Tennis Elbow. British Med. J., II, 557, 1883. 

4. WixcKWORTH, C. E,; Lawn-Tennis Elbow. British Med. J., II, 70S, 1883. 

5. O'SuLLiv AX, S.; Tennis-Elbow. British Med. J., II, UOS, 1883. 

6. Axxotatiox: “Tennis Elbow.” Lancet, II, 772, 1885. 

7. Resiak, E.: Beschiiftigungsneurosen. In Real-Encyclopiidic der gesamtcn Heil- 
kunde, Aufl. 3, III, S. 279. Edited by Albert Eulenburg. Wien, Urban it 
Schwarzenberg, 1894. 

8. Berxiiardt, M.; Ueber cine wenig bckanntc Form des Bcschuftigungsneuralgic. 
Neurol. Ccntralbl., XV, 13, 1S9G. 

9. 'Molle: Dc la nC-vralgie Gpicondyliennc. Ixiire Med., XV, 245, 189G. 

10. ‘CouDERc, Axtoixe; Etude sur un nouvel accident professioncl des maitres-d'armcs 
du a la rupture probable ct partiellc du tendon epicondvlien Thtec dc Bordeaux, 
1S9G. 

11. Feue, C.: Note sur I'epicondylalgic. Rev. de Med., XVII, 144, 1897. 

12. RivifcRE, Edmoxd; Dc 1’epicondyl.algic. Gaz. Hebdom. de Med. ct de Cbir., 
11, 085, 1897. 

De I'epicondylalgic. Tliesc dc Paris Pari=, Henri Jonne, 

1897. 

13. •pEOEnsuEiM, Ii.; L’eplcondyl.algie. Rev. Gen. do Clin ct de Tliemp., XI, 571, 
1897. 

14. Baur, FKUDlx.^xn•. Tcnnisschmerzcn, Musikcrlrdimung. Ein kleincr Ikitrag rur 
Pathologic des Ihulio-Humeral-Gclenkc-i. Deutsche mod. Wchnschr., XXVI, 
713, 1900. 

voi. xvui. xo. 4. ocTonnn lojs 



938 


J. H, CYRIAX 


15. 

If). 

17. 

IS. 

19. 


20 . 


21 . 

22 . 

23. 

24. 

25. 

26. 

27. 

28. 

29. 

30. 

31. 

32. 


33. 

34. 

35. 

36. 

37. 

38. 


39. 


40. 

41. 

42. 

43. 

44. 

45. 

46. 


Clado; Tciini.s-Arii). Pjogrrs Mdd., XYl, 273, 2902. 

Annotation; Tennis EIliow. British Med. J., I, ,522, 1907. 

PuEiRi:u, Geoug: Der Tennis-Ellbogen. Zentrall)!. f. Chir., XXXIV, 65, 1907. 
MAHSirAi.E, C. F.: Tenni.s Elbow. Britisli Med. ,1., I, 599, 1907. 

Duckworth, Sir D. ; Notes on a Painful Condition of Certain Bones in Goutj' Sub- 
jects. St. Bartholomew’s Hosj). Rep., XLIII, 1, 1908. 

Pr.vnke, Felix: Ueber E])icondylitis humeri. Deutsche mcd. Wchnschr., XXXVI, 
13, 420, 999; 1910. 

Vorschlag zur operntiven Behnndlung des Hirnschlags (der 
Hirnblut ungl. Deutsche mcd. Wchnschr., XXXVI, 1396, 1910. 
tVuLMET, II. : Dio Epicondylitis luimeri. Zentralbl. f. Chir., XXXVII, 1311, 1910. 
Preiser, G. : Ueber “Epicondylitis” humeri. Deutsche mcd. Wchnschr., XXXVI, 
712, 1910. 

Momrurg: Ueber I^eriostitis am Epicondylus humeri. Deutsche mod. Wchnschr., 
XXXVI, 260, 1910. 

Schlatter; Ein Fall von Epicondjditis humeri. Corr.-Blatt f. Schweizer Acrzte, 
XL, 927, 1910. 

ILe Clerc, R. : L’epicondylitc. Semainc Mcd., XXXI, 276, 1911. 

Blecher; Ol)cr Rontgenbefuude bei Epicond 3 ditis humeri, Fortsehr. a. d. Geb. d. 
Rontgenstrahlen, XX, 239, 1913. 

Worms, J. ; Un cas d’epicondjditc. Soc. do Med. Militaire Franyaise, Bull., VIII, 
120, 1914. 

Chastenet de Gery, P.: L’cpicondjdalgic. Gaz. d. HOpitaux, LXXXVII, 984, 
1914. 


CouEs, W. P. : Epicondjditis (Prankc) or Tennis-Elbow. Boston Med. and Surg. 
J., CLXX, 461, 1914. 

V. Goeldel, Wilhelm; Bcitrag zum Wesen und der Behandlung der Epikondylitis. 
Mtinchener med. Wchnschr., LXVII, 1147, 1920, 

*Desplats: These de Lj’^on, 1920-1921. 

Kaufalutn, C.; Die Verstauchung des Humeroradial- und Radioulnargelenkes und 
ihre Beziehungen zur sogen. Epicondjditis. Schweizerischc med. Wchnschr., L 
665, 1920. 

Little, E. M. : Tennis Elbow. British Med. J., II, 190, 1920. 

Mennell, j. B.: Tennis Elbow. British Med. J., II, 228, 1920. 

Seeligmuller; Neuralgic. Miinchener med. Wchnschr., LXVII, 112, 1920. 
Carf, Louis; Epicondylitis Humeri. Surg. Gjmec. Obstet., XXXII, 257, 192 
tMoLONY, J. G. M. : Tennis Elbow. British Med. J., I, 88, 1923. 

Dubs, J.: Zur Frage der sog. Epicondjditis humeri. (Vulliet-Franke.) Schueiz 

erische med. Wchnschr., I, 166, 187, 1920. 

Ueber das Wesen und die Behandlung der sogenannten Epikondyiiti . 


Deutsche med. AVehnschr., XL VII, 561, 1921. 

ScHSiiTT, Josef: Bursitis calcarea am Epicondjdus externus humeri. 

zur Pathogenese der Epicondjditis. Arch. f. Orthop. u. Unfall-C lii., ^ > > 


)OD, R. B. : Radiohumeral Bursitis, Epicondjditis, Epicondyla gia ( enn 
w). A Personal E.xperience. Arch. Surg., IV, 420, 1922. ^ t>- 

fRDAT, P. : L’epicondjdite des joueurs de tennis. L Actualite c . ic 

fCE L. ; Tennis Elbow, Indian Med. Gaz., LVII, 130, 1922. 

ER, Frank; Some Observations on “Tennis Elbow”. ’ ’ ^ 532 . 

.ernier, L.; L’epicondylite des sportsmen, 

IRANO, M.: Sull’ epicondilite deU’omero. Minerva Med., HI, , 

“ to: Bcitme ::u.- Bchandlune der Epikondylitis. Mcd. Km.. MX, 539, 

the journal of done and joint sorgebv 



TENNIS ELBOW 


939 


47. JuNGMANN, EniCH: Die Epicondylitis humeri. Ergebn. d. Chir. u. Orthop., XVI, 
155, 1923. 

48. Fischer, A. W. : liber die Epicondylus- und Styloidesneuralgie, ihre Pathogencso 
und zweckmassige Therapie. Arch. f. klin. Chir., CXXV, 749, 1923. 

49. Bergmann, Ernst: Epikondylitis. Arch. f. Orthop. u. Unfall-Chir., XXIII, 
368, 1924. 

50. Carter, R. M. : Epicondylitis. J. Bone and Joint Surg., VII, 553, July 1925. 

51. Sandrock; Epicondylitis humeri. Periostitis ct Styloiditis radii sinistri. Zentralbl. 
f. Chir., LII, 1897, 1925. 

52. Rosenburg, Gustav: Tcnnisellenbogen und Mu-skelriss. Med. Klin., XXI, 771, 
1925. 

53. OcHSENius, Kurt: Ueber die Prognose dcs Tcnnisellbogens. Deutsche incd. 
Wchnschr., LI, 1988, 1925. 

54. Bertocchi, a.: Contribute alio studio dell’ cpicondilitc omerale. Ann. Italian! 
di Chir., V, 332, 1926. 

55. tCiiUZET, J. : Sur I’epicondylite et son traitement par les agents physiques. Arch. 
d’Electricitc Med., XXXIV, 190, 1926. 

56. Mills, G. P. : The Treatment of “Tennis Elbow’’. British Med. J., 1, 12, 
1928. 

57. Mehlini, a.: L’epicondilite omerale. Arch, di Ortop., XLIV, 546, 1928. 

58. Perrero, V.: L’epicondilite dell’ omero. Arch, di Ortop., XLIV, 740, 1928. 

59. Frey, Egon: Zur Behandlung der Epikondylitis. Wiener med. Wchnschr., 
LXXVIII, 764, 1928. 

60. Fisher, A. G. T.: Treatment by Manipulation. Ed. 2, p. 171. London, H. K. 
Lewis & Co., Ltd., 1928. 

61. Mathez, J. A. : Nouvcllc contribution a I’ctudc dc I’epicondylite et do I’ostdomalacio 
masculine do I’adulte. Rev. M6d. de la Suisse Romando, XLIX, 158, 1929. 

62. Dittrich, R. J. : Radiohumeral Bursitis (Tennis Elbow). Report of 2 Cases. 
Am. J. Surg., VII, 411, 1929. 

63. Edgar, W. H.: “Tennis Elbow.’’ British Med. J., II, 1219, 1929. 

64. Brandesky, Walter: Ulicr den Epicondylusschmerz. Deutsche Ztschr. f. Chir., 
CCXIX, 246, 1929. 

65. (Glass, E.: Beitrag zur sogenannten “Epicondylitis humeri’’ (Sportvcrletzung, 
Selbstbeobachtung). Zentralbl. f. Cliir., LVI, 724, 1929. 

66. Ogilvie, W. H.: Discussion on Minor Injuries of the Elliow-Joint. Proc. Roy. 
.Soc. Mod., XXIII, Part I, Sect. Orthop., p. 319, 1929. 

67. Verrall, Jenner: Ibid., p. 322. 

68. Howell, B. W. : Ibid., p. 327. 

69. Elmslie, R. C.: Ibid., p. 328. 

70. Jones, Rocyn: Ibid., p. 329. 

71. Trethowan, W. H.: Ibid., p. 329. 

“Tennis Elbow.’’ British Med. J., II, 1218, 1929. 

72. M.vrlin, Thomas: Tre.atment of “Tennis Elbow”. With Some Observations on 
Joint Manipulation. Lancet, I, 509, 1930. 

73. Bryce, A.: A Case of “Tennis Elbow” Trcateil by Luminous Heat. British J. 
.\ctinothcrapy, V, .55, 1930. 

7-1. H.\nsson, K. G., and Horwicii, I. D.: Epicondylitis Humeri. J. Am. Med. .-l^'n., 
XCIV, 1557, 1930. 

75. SriTZY: Die krankhafton Verauderungen der oboren Extremitat. Verhandl. d. 
Deutschen Orthop. Gesellsch. (2.5. Kongress. 1930), S. 93-94. 1931. tZtschr. f. 
orthop. Chir., LlII. Bcilageheft.) 

76. CoNZiriTE: K^sai de pathogenic de repicomlylite des joueuis de tenni- et de-; e<- 
crimeurs. Pn's,se Me<l., XXXIX, 1167, 1931. 

77. Mau, C.: Die Beh.andlung der EpicondylitL humeri. Clnnirg. 111. 5. 1931. 


VOL. XVI 11. NO. 4. ocToiinn iotg 



940 


J. ir. CYRIAX 


7S. PUIIKUCKKR, Konhaik EpicoiidyJitis limneri wul Unfall. Arch. f. Orthop. u. 
Unfnll-Chir., XXIX, 1931. 

79. Saxl, Alfiied: t)bor Pcriostalgicn (“Epicondylitis” humeri, “Styloiditis” radii 
u. a.). Arch. f. Orthop. u. Unfall-Chir., XXIX, 184, 1931. 

50. Heald, C. B. : Injurie.s and Sport. A General Guide for the Practitioner, pp. 
200, 212, 230. London, Humphrey Milford and 0.xford University Press, 1931. 

51. Carp, Lours: Tennis Elbow (Epicondjditi.s) Caused b}’’ Radiohumeral Bursitis. 
Anatomie, Clinical, Roentgenologic and Pathologic A.spccts, with a Suggestion as 
to Treatment. Areh. Surg., XXIV, 905, 1932. 

52. Knoll, W. : Ellenbogenbefunde bei heiworragenden Tennisspiclern. Deutsche med. 
Wchnsehr., LVIII, SI, 1932. 

53. Bankart, A. S. B. : Manipulative Surgery, p. 120. London, Constable & Co., Ltd., 
1932. 

84. Gebiiardt, K. : Wie behandelt man den sogenannten “Tennisellenbogen”? 
Munehener med. Wchnsehr., LXXIX, 192G, 1932. 

Nacht,rag zu Weseii tind Behandlung des sogenannten Ten- 
nisellenbogcns. Munehener med. Wchnsehr., LXXX, 351, 1933. 

85. Hohm.ann: Das Wesen und die Behandlung des sogenannten Tennisellenbogens. 
Miinchener med. Wchnsehr., LXXX, 250, 1933. 

86. Bosuamer, Kurt: Ueber die Eiricondylitis humeri (Tennisellbogen) und andere 
Periostalgien. Munehener med. Wchnsehr., LXXXI, 870, 1934. 

87. Mennell, J. B. : Physical Treatment by Movement, Manipulation and Massage, 
pp. 209, 587. (Third Edition of “Massage. Its Principles and Practice.”) Lon- 
don, J. &. A. Churchill, Ltd., 1934. 

88. Tucker, W. E. : Injuries and Their Treatment, p. 80. London, H. K. Lewis & Co., 
Ltd., 1935. 

89. Bailey, Hamilton; and Love, R. J. M.: A Short Practice of Surgery. Ed. 2, p. 
889. London, H. K. Lewis & Co., Ltd., 1935. 

90. Brailsford, j. F. : The Radiology of Bones and Joints. Ed. 2, p. 73. London, 
J. & A. Churchill, Ltd., 1935. 

91. Thomsen, Wilh. ; Ueber den Tennisarm (Epicondylitis humeri) usw. Miinchener 
med. Wchnsehr., LXXXII, 1804, 1935. 


92. Monro, Alexander: A Description of All the Bursae Mucosae of the Human Bod 3 ^ 
p. 11. Edinburgh, Charles Elliot, 1788. 

93. Schreger, G. B.: De Bursis mucosis subcutancis. Page 32 and Table I, h, Figs, 
and II. Erlangen, J. J. Palm & E. Enke, 1825. 

94. Gruber, W. : Monographie der Bursae mucosae cubitalcs. Mem. de I Aca . mp. 

d. Sciences de St. Petersbourg, Series 7, Vol. X, No. 7, Pages 2, 3, 12, 13, a" 
Table III. St. Petersbourg, 1866. . i 

95. Heinbke, Walther: Die Schleimbeutel an dem Ellenbogen. In Anatomie un 
Pathologic der Schleimbeutel und Schnenscheiden, II, Specieller Thei , 

Erlangen, E. T. Jacob, 1868. „ ,q 2 . 

96. Vogt, Paul: Die chirurgischen Krankheiten der oberen Extremita en, 
Stuttgart, Ferdinand Enke, 1881. (Deutsche Chirurgie, Lief. 64.) 

97. Bardenheuer, Bernhard : Die Verletzungen der oberen Extremita cn, ■ 

S. 603. Stuttgart, Ferdinand Enke, 1886. (Deutsche Chirurgie, le . a. 


THE JOURNAL OF BONE AND JOIS^ 


suitoEa'’ 



BONE METABOLISM: ITS PRINCIPLES AND ITS RELATIONS 
TO ORTHOPAEDIC SURGERY* 


BY A, BRUCE GILL, M.D., AND IRVIN STEIN, M.D., 
PHILADELPHIA, PENNSYLVANIA 

Within the past ten years there has been published on the subject of 
bone metabolism a vast amount of data discovered through research and 
by clinical observation. The study of this subject is a natural develop- 
ment in the field of physiological chemistry and its details and minutiae 
are outside the knowledge and beyond the comprehension of the average 
orthopaedic surgeon. However, the clinician who treats diseases of bone 
must .have a clear, if simplified, understanding cf normal and of pathologi- 
cal bone metabolism, as well as a definite working method of treating bone 
lesions which are due to its disorders. He may make use of the facts 
which emanate from the laboratories of physics and chemistry, without 
pretending to the exact knowledge of the scientists who discovered them. 

While much progress has been made in this particular branch of 
medical science, there are yet many statements as to facts and to their 
proper interpretation which are under dispute. The authors of this paper, 
which is written for the practical guidance of the orthopaedic surgeon, do 
not attempt to present this subject in detail nor to discuss controversial 
matters, but to state the principles of bone metabolism which are gen- 
erally accepted and to demonstrate that certain methods of treatment arc 
logical and effective. 


NORMAL METABOLISM OF BONE 

Bones are not inert substances. At all times they arc physiologically 
active and particularly so during the period of growth. They are highlj' 
sensitive to local conditions, such as injury and infection, that may affect 
their normal blood supply and nutrition, and they react promptly to many 
conditions, such as malnutrition and anaemia, that affect the general 
metabolism of the body. The .substances that constitute bone must not 
be understood to be fixed, but to be in a constant flux, as are the sub- 
stances of all living ti.ssues. 

An adequate suiiiily of calcium, pho.sphorvis, magne.dum, and other 
elements is necessary for normal metabolism of bone. These elements 
are brought to the bones by the blood serum which may be viewed as a 
saturated solution of calcium and pho.sphorus in a balanced ratio of 10 
units of the former to 4 of the latter. 

Normal plasvia calcium conccnlraliou dejicuds jiriinarily on adequate 
supply of calcium in the food, on the pH of the intestinal contents, on the 
presence of phosphorus and magnesium, and on an adequate supply of 

* Head at the Annual Moetinp of the American Orthopaedic ion. Milwauhee, 

Wisconsin, May gO, 1030. 
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vilninii) D. If thoro bo ji iJancity of llic last in the food, it may be coni- 
l^onsatod liy iilti'a-violot radiation of tlic body, cither natural or artificial. 

Calcium is absorbed from the inte.stinal canal as soluble pho.sphatos 
and other compounds. I’he optimal absorption is attained by a clietarj^ 
ratio of approximate!}'’ three parts of calcium to five parts of pho.sphorus, 
as an exce.ss of either element leads to the formation of insoluble com- 
pounds which are thrown off in the faeces. 

An acidity of the intestinal contents aids in this absorption. 

Vitamin D ma}' aid in the absorption CA'en in the presence of an im- 
balanced diet and in the ab.sence of intestinal acidity. This substance is 
found in animal fat.s — sucli as cod-liver oil, butter, and milk — in eggs, in 
green vegetables, etc. It is .s3'’nthe.sized in the laboratory from ergosterol 
and in the body from cholesterol by the action of the ultra-violet rays. 

T/ic viaintenance of normal concentration of calcium and phosphorus in 
the blood is essential to the vital activity of all structures of the body. 
For instance, its relation to muscle tone and nerve irritability is well 
exemplified in tetan3^ 

The level of concentration is controlled b}’’ vitamin D and by the secre- 
tions of the ductless glands, jDarticularly of the parathyroid, although in 
a quite dissimilar manner. However, the solubility of calcium and phos- 
])horus is associated with the presence of magnesium. 

Vitamin D, wlien insufficiently opposed b}’- parathormone, tends to 
raise the blood phosphorus and the blood calcium. Parathormone insuf- 
ficiently opposed by vitamin D loAvers the blood phosphorus and raises 
the blood calcium. Each exerts an inhibiting action on the other, and by 
their combined activity they maintain a normal blood concentration of 

calcium and phosphorus. 

The local factors lohich influence 
hone metabolism are: (1) the hydro- 
gen-io]i concentration and the cai- 
bon-dioxide tension of the plasnia, 
(2) the presence of substances which 
may influence the solubility of cal- 
cium phosi^hate, such as proteins 
and the salts of magnesium; and (3) 
phosphatase and possibly other as 
yet unrecognized enzymes. Ihesc 
local factors may be activated or 
altered by conditions which affect 
the local blood supply, such as bone 
injury and infections and genei* 

toxaemias. , 

Phosphatase, an important local 

factor, is an enzyme which cause.-, 
hydrolysis of hexose phosphate, wim 
the liberation of phosphorus. 
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Fig. 1 

Ciso C P. Osteitis fibrosa cystica. 
Koentgenogram of tibiae, April 22, 1932. 
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found in bone, blood serum, the kidneys, the intestines, and other tissues. 
It acts best in an alkaline medium and possibly in the presence of a co- 
enz 3 mie or of an activator such as magnesium. It is thought to be 
synthesized by the cartilage cells in growing bone and by the osteoblasts. 
The amount found normally in the blood serum is from 1.5 to 4 units per 
100 cubic centimeters in adults and from 5 to 12 units in children. 

There is usually an abnormal increase in the blood phosphatase in 
certain bone diseases — notably rickets, osteitis deformans, and osteitis 
cystica fibrosa — but it is also increased in certain diseases of the liver with 
jaundice. The significance of these facts is not clearly understood. 


DISEASES OF BONE CHARACTERIZED BY DISTURBANCE OF CALCIUM AND 

PHOSPHORUS METABOLISM 

Generalized Osteitis Fibrosa Cystica, Recklinghausen’s Disease 

This symptom-complex is characterized by a high-calcium, a low- 
phosphorus, and a high-phosphatase content of the blood serum. The 
intake-output calcium and phosphorus balance is negative, — i.e., the 
output is greater than the intake. Normal excretion of calcium occurs 
through the lower bowel and through the kidneys in a relation of approxi- 
mately nine parts through the former to one part through the latter. 
The increased loss which occurs in Recklinghausen’s disease takes place 
largely through the kidneys, so that the above ratio is greatly reduced and 
may even be reversed. If the kidney function becomes impaired, there is 
a compensatory increase in the excretion by the bowel. 



Flc!. 2 

Case C. P. RoontRenoKnim (if tibiae, 
.luiu- 10, 1932. Note increased calcifi- 
catidii, c.Kpccially in the cystic anw. 
Patient on a liiph-calciutn, hich-jilin*:- 
pliorus, and IiiRli-vitainin-D diet. 



Fig. 3 

Case C. P. Roentcenosnim of tiliiac, 
Fcbruaiy II, 19.31. Note that there is 
pnictically complete caleirieation of the 
c\'stic. areas. Normal areas also .shie.v 
inrn'ased deposition of the Ixme s.alts. 
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The miiid loss of minerals from the bodj^ tends to bring about a g( 
cralizcd bone dccalcification, or osteojiorosis. Spontaneous fractures £ 
frequent in advanced cases. 

In another clinical type, the classical one, the demineralization 
bone is accomjianicd by the formation of numerous cysts and giant-c 
tumors. These must not be confused with the solitary multilocular bo 
C3^sts and the giant-cell tumors sometimes found in bones and in no w 
related to Recklinghausen’s disease. The former can be readily disti 
guished from the latter b}'- their multiplicity, by their different histologic 
formation as seen b3’’ the microscope, b3'- their different location in t 
bones, and b3'- the fact that thc3'- are associated with the generalized bo 
resorjition and the t3q)ical blood changes of Recklinghausen’s disease. 

In a third t3qie of this disease, called the metastatic t3q)e, the sym 
toms which have been described are associated with calcium deposition 
the kidneys and in other soft tissues. This type is not readily disti 
guished from so called renal rickets. These three clinical forms probab 
represent onl3>' different stages and phases of this disease. 

Other symptoms which characterize generalized osteitis fibrosa cystic 
ai'e bone and joint pains, a decreased response of the neuromuscular sy 
tern to stimuli, with muscular weakness at times very marked, gastro-inte 
tinal disturbances, jiolyuria and pol3^dipsia, loss of weight, and anaemia 

It is now generally accepted that this symptom-complex results froi 
the hypersecretion of one or more of the parathyroid glands. This vie 
is based on clinical observation and on an enormous amount of researc 
work. More than 100 parathyroidectomies have been performed for tl 
relief of the symptoms of this disease entity since Mandl in 1926 did tl: 
first one. Improvement in the patient’s condition, often striking and a 
most immediate, usually follows the operation. The blood picture c 
Recklinghausen’s disease has been reproduced in animals by injections c 
the parathyroid hormone. These and other studies have also helped t 
clarify the entire subject of calcium metabolism. Finally, Jaffe, Bo 
ansky, Blair, and others, by injections of parathormone into susceptibl 
animals, have produced histological lesions in the bones that are identica 
in many respects with those seen in Recklinghausen’s disease. 

THE MODUS OPERANDI 

The physiochemical method by which parathormone 
cium and phosphorus metabolism is not entirely understood. ei 
facts, however, have been definitely established. 


Hyperparathyroidism 

There is an increased output of urine and of Js ali 

chlorine, etc., which it contains. Accompanying tins dim , t 
increase in the excretion of soluble calcium ,vit 

neys. One reason for this is the fact that a „reafcr 

its contained electrolytes naturally carries with it m so 

ofTTTnr-'Fi'S 
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qunnlily of salts. Furlluinnoro, thovo ajipoars to be an increased solubil- 
it.y of calcium and phosphorus both in the body fluids and in the urine 
owing to a slight increase in magnesium concentration and to a moderate 
shift of the jiH to the acid side. 

Parathormone increases solubility of calcium phosphate in the blood. 
Its first action apjiears to be a iihosphatc diure.sis, causing a reduction of 
inorganic phosiihorus in the blood. This, in turn, increases the activity 
of the calcions in the blood and then there is an actual increase in total 
calcium concentration. Bone .salts flow into the blood because of a change 
in the equilibrium between .solids and fluids. Excess of ions (soluble 
electrolytes) is probably the chief factor in the increased solubility of the 
blood and of the urine. In other words, an increase of water, magnesium, 

sodium, and chlorine in the 
cii’culating fluids about the 
bones causes a shift of cal- 
cium phosphate from the 
bones to the fluids. 

Following decalcifica- 
tioii, or lialisteresis, osteo- 
clasts proliferate and act 
as phagocytes on decalcified 
bone matrix. Fibrosis and the 

formation of giant-cell tumors 

occur during the process. 

H ypoparathyroidism 

Tliere is an inability to 
excrete excess phosphorus 
by urine. The output of 
urine is decreased. The 
phosphorus unites with ca- 
tions of calcium, strontium, 
magnesium, etc., to make 
insoluble phosphates which 
are excreted through the 
colon. The calcium in the 
blood, therefore, is lo\vered, 
while the phosphorus is high. 
Symptoms of tetany nia} 
appear. Various forms o 
treatment may be used to 
control this : 

1. Administration 0 

sodium chloride causes diu- 
resis and increased sohibni J 
of calcium pho.sphate in the 



Fig. 7-B 


Fig. 7-A 

FiK 7-A: Case C. P. October 1932. Patient 
on high-calcium, high-phosphorus, and high- 
vitamin-D diet. Note shell in large giaut-cell 
tumor, also evidence of increased general cal- 

cifi^!^iom^_ Case C. P. January 31, 1933. Pa- 
tient on high-calcium and S' 

Vitamin D has been, dropped since date of I ig. 

7-A. Note loss of shell of giant-cell tumor, but 
there is still a general increase in calcihcation. 

the journal of bone and joint slrgi.R 
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urine by electrolytic 
action and an increased 
amount of water. 

2. Ingestion of an 
increased amount of 
calcium speeds up the 
elimination of phos- 
phorus in the faeces 
and allows a larger re- 
mainder of calcium for 
the body. 

3. Injection of 
parathormone increases 
the amount of urine and 
the solubility of cal- 
cium and phosphorus. 

4. Administra- 
tion of magnesium may 
also control the man- 
ifestations of tetany. 



Fig. 8 

Case C. P.: Roentgenogram of skull, April 23, 1932. 


Renal Rickets 

This condition 
closely resembles gen- 
eralized osteitis fibro.sa. 
It is believed that 
primary damage to 
the kidneys is the first 
and liassic factor in the 
develojnnent of thi.s 
disease. Renal elim- 
ination liecomes im- 
paired. There is a re- 
lent ion of phosphorus 
in the liody, although 
a portion of the excess 
is excreted through the 
lower liowel in the form 





- 



Fig. 9 

Case C. P. : Roentgenogram of skull, .tpril 3, 193:;. 


of insolulile calcium phosphates. 'I hcretakes jilacea iihy.-iologic.al stimu- 
lation of the parathyroid glands to aid in tlu' elimination of jihosphorus. 
Hy])eri)Iasia of these glands follows. Genorai decaleification of bones 
occurs. This decaleification has been attributed to variou- ean.-es; ill 
persistent chronic acidosis; (2) retention of eleetrolytes and iion-jirotein 
nitrogen which increase the solubility of calcium iihosjihaio; pi i overact ivitv 
of the parathyroid glands: and (4' lo-s of eaieium by the colon in tlm form 
of insoluble phosphates. C'alcification occurs in tlu' kid.ney-, due po— iblv 
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to a change in (lie .solnhility of ealeiuin in tlic urine and to an alteration in 
(he damaged kidney (issues, which favors local deposit. 

K IS ajiparent therefore, that when thi.s complete picture of Jiyper- 
paralliyroklism and kidney calcification is developed, a dilTerentiation of 
(he (wo diseases may be made only by discovering the history of renal 
damage (hat preceded the skelelal changes. That the retention of phos- 
lihorus 111 the liody may cause hypcrpla.sia of the parathyroid glands is 
supjioited b}’’ the e.\perimen(al evidence that such hyperplasia may be 
lirodueed liy a diet which is exce.ssive in phosphorus. 

1 riu' or jirimaiy h3'^perj)arath3’’roidism differs, therefore, from renal 
lickets in (ha( a (rue secreting parathyroid adenoma is the cause of the 
former, while in the latter (he parathyroid hy'^perplasia is a secondary de- 
velopment due to kidiuy damage. It may be pos.sible that when this 
hy^perplasia has become established it passes the limits of a physiological 
proce.ss and becomes pathological. 


TREATMENT 

Parathyroidectomy 

If in true hy'jierjiarathyroidism the primary fault is an excessive 
hormone secretion from the parathyroid glands due to a secreting aden- 
oma, it would appear logical to diminish the secretion by removing the 
adenoma. Many cases have undoubtedly been improved by parathy- 
roidectomy'-, particularly those in which a true adenoma has been found 
and removed. Some cases have not been improved by operation, prob- 
ably because the adenoma was not found and only normal parathyroid 
glands were removed. The danger of tetany must be borne in mind and 
guarded against. 

Irradiation 

This method of treatment may'- accomplish the same results as are 
obtained by operation. 


Diet 

By diet alone the symptoms of hyperparathyroidism may be con- 
trolled. Since there has been an enormous loss of both calcium and phos- 
phorus from the body, it is primarily essential that they be replacoc 
through the diet. It is evident that this replacement is necessary eA'on 
though the disease has been controlled by parathyroidectomy. When i • 
has not been so controlled, it is essential to give sufficient quantities, no 
only to replace the loss that has already occurred, but to compensate or 
the continued loss that occurs through the overactivity of the paia iy 
roids. This is accomplished by giving foods such as milk, cheese, niea s 
(including fish), which have a high content of calcium and 
and, if necessary, by adding to the diet ealcium and ;; ^ • 

The calcium may be administered as a chloride, carbonate, ^ ‘ ’ 

gluconate; the phosphorus as the monosodium or the disodiuni p i • P 
However, dicalcium phosphate, which combines ^ 
compound, answers the purpose and preserves the norma ra 
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and phosphorus which should at all times be maintained in diet. They 
must be given in sufficient quantities — e.g., two to seven grams of dical- 
cium phosphate — to produce and to maintain a positive intake-output 
balance — i.e., the intake through the food should exceed the output 
through the urine and faeces by approximately one gram of each per day. 
If laboratory studies of this balance cannot be made, an approximate 
index of a positive balance will be found in increasing bone calcification, 
as shown in roentgenograms, and in an approach of the blood chemistry 
toward the normal. Increased bone calcification has been noted in five 
weeks after the beginning of treatment. 

The administration of vitamin D in large amounts is essential. 
Thirty to sixty drops of 250 D viosterol (10,000 D per gram) is adequate, 
the amount given being dependent on the severity of the symptoms of the 
disease. The vitamin D probably is antagonistic to the action of para- 
thormone; it aids in deposition of calcium and phosphorus in the bones; 
and it aids in absorption from the intestinal tract. 

Many writers have spoken of the danger of producing metastatic 
calcification if a high-calcium, high-phosphorous, and high-vitamin-D 


intake is pushed. In a case 
treated by the authors, which 
is reported in full at the 
close of this paper, a high 
intake has been maintained 
for four years with a re- 
markable degree of bone 
healing and without evi- 
dence of any kidnej'- dam- 
age. In fact, the only period 
during which the patient 
has had any kidney dysfunc- 
tion occurred at a time 
about two years ago when, 
becau.so of an automobile 
accident, .she was admitted 
to anotlier hospital for three 
months. There she was 
given a diet high in phos- 
phorus and low in calcium 
and in vitamin D. When 
she returned to our care at 
the end of this time she 
showed evidence of kidney 
damage and Iione decalcifi- 
calion. Her balanced diet 
was restored; the kidney 
function retvnned to normal; 



I'lo. lO-A rm. 10-H 


Fig. 10-.\: Fagot's di?o;iso, sliowiiig femur iHforo 
magnesium tliorapy. 

Fig. lO-B: Same ease as sliou n in Fig. 10-A after 
si.v wcek.s of magnesium tJienipy. Note (ii-ea!- 
cification. 
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holU’ ciilciricniion 'uK'ivnsrd ; ;ni(l slio lias been quite ivell since that time. 

The entire subject of nejihrolithiasis is not fully understood or 
entirely settled. In jiriinary h3qieri)arath3u-oidism there is an excessive 
excretion of calcium aiul of plio.sjihoru.s through the kidney.? due, as 
already’- staled, (o the fact that the amount of urine and the .solubility of 
calcium and jihosphorus are increased. An increased solubility would 
Jvnsonn})ly be expected to lesson the danger of stone formation even if 
a.ssoeiated with kidiu'y hj'perfunetion. If the solubility is lessened by 
insufficient intake of water, of sodium chloride, and of other substances 
which have direct bearing on .solubiiitjq ]ircci]iitation of calcium phosphate 
ma}'’ occur. In renal rickets the kidnc}'? have at .some previous time 
sufTered damage and calcification is common, not because of hyperfunc- 
tion, but b('cause of d3'sfunction. There is i)arath3’-roid h3qDerplasia 
which tends to increase the .solubilit3’’ of calcium in the body fluids, as in 
true or jirimaiy h3'peri)arath3'’roidism, but, in .spite of this, kidne3’^ calcifica- 
tion occurs. It would aiipear, therefore, that kidne3’’ damage is an im- 
portant factor in the production of .stone. Furthermore, nephrolithiasis 
occurs in individuals who arc not .suffering, so far as is known, from any 
chronic bone rcsorptive le.'^ion.s and who have no disturbance of their 
calcium metabolism. 

Therefore, does it not seem reasonable that, if in primary Reck- 
linghausen’s disease we increase the intake of calcium and of phosphorus 



Fig. 11 

Paget’s disease, showing pelvis Note occlusion of tlm joint 
exostosis at the lower border of the left acetabulum. 
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to balance or even slightly to exceed the output, and if at the same time 
we give vitamin D which aids in bone calcification, the first deposition of 
these elements should be in those structures (the bones) where such a 
deposit normally occurs and which are calcium hungry? Stated in 
another way, if vitamin D, contrary to parathormone, lessens the solubil- 
ity of calcium salts in the body fluids, is it not reasonable to suppose that 
an excess of calcium in the blood serum will be deposited in the normal 
storehouse in the bones instead of in the soft tissues? Furthermore, even 
if a part of this excess cannot be so assimilated, why should not the kidneys 
and the lower bowel be able to take care of it as they do in a normal 
individual who has ingested more calcium than the body can use? 

In renal rickets, in which there is a primary retention of phosphorus 
and a secondary loss of calcium, it would seem reasonable to raise the cal- 
cium intake and to keep the phosphorus intake low. This plan of treat- 
ment is further justified by the experimental observation that a low- 
calcium diet may produce a condition closely resembling renal rickets. 
Vitamin D should be given in moderate doses to assist in recalcification 
and to antagonize the hypersecretion of parathormone. 

There are some authorities who believe that parathyroidectomy is 
indicated where there is kidney damage, so that a smaller intake of 



Fig. l-J 

S'.imo c;vsi‘ H.'i sFnwii in Fic. 11 nfirr six win-ks nf nnmuc^iMm lin'rapy. Xoif 
ilccnWiriraliiin and llie (ii.«api>r.inin<'f> of thi* cxo?to?is and Uic ri-a!ij>'‘;iraiif'‘' of 
till-' joint cleft. 
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calcium, of pliosplioni.s, and of vitamin D would serve to keep the patient 
in balance. Surgical operation is certainly a reasonable procedure if the 
parath^Toid hyperplasia e.vcecds the physiological limits and has become 
pathological. 

Oslcogcucsis iwpo'fccta is jirobably due to a congenital defect and is 
not associated with ])arath3U'oid dysfunction. One case has been under 
the observation of the authors for si.v 3'’oars. This patient has been treated 
nith th3’’mus gland, with th3mius extract plus high-calcium, high-phos- 
phorus, and high-vitamin-D diet, and with thymus extract alone at differ- 
ent ])eriods. Also, careful studies of her blood chemistry, of her intake 
and output, and of the roentgenograjihic a]ipearance of her skeleton harm 
been made. No marked change and no lasting improvement have re- 
sulted fi’om an3’’ of these means of treatment. Possibly the fact that this 
disease appears to undergo jihases of proginssion and recession accounts for 
apparent imiirovcment under A’-arious methods of treatment, which has 
been followed b3’' a relapse. 

Rfekefs a 7 ul osteomalacia of the low-phosphorus tyjie, ivhich is the 
ordinaiy form, are caused by a reduction in the lime salts, but with a 
relativel3'' low-phosphorus, high-calcium, and loAv-Autamin-D intake. 
It is apparent that the treatment consists merely in supplying vitamin 
D and in giving adequate amounts of phosphorus and of calcium in 
balanced normal ratio. It can be seen that, since the bone change is 
produced on a diet relatively low in phosphorus, there is no call for para- 
thormone lyqiersccretion, and, therefore, one ivould not expect to find 
hyperplastic parathyroids. 

Paget’s disease is associated Avith certain metabolic changes. It is 
characterized by definite aa'^cII knoAim roentgenographic changes and 
deformities of bones and by certain clinical manifestations, such as bone 
pains, local tenderness and elcA'^ation of temperature, particularly noted 


in the tibia, joint stiffness, and myotonia. 

The blood chemistry is normal except for a high-phosphatase content 
of 12 units and upAAmrd. Balance study indicates a moderate retention of 
calcium and of phosphorus, AAdiich may Amry in degree, and often a reten- 
tion of magnesium and a loss of sulphur. There is no eAudence to connect 


this disease Avith disorders of the parathyroid. 

The folloAAung treatment, adapted from Dr. Laslo Kajdi’s tieatmen 
of juAmnile hyperostosis, has been found by the authors, in collaboiation 
Avith Dr. Kajdi and Dr. Corson White, to be beneficial. _ It consists m tlie 
use of a diet low in calcium, Ioav in phosphorus, and high in magnesiuni- 
The last is giAmn as magnesium carbonate in dosages of from foui o c 
grams per day. Each month a study of the blood phosphatase and mag- 
nesium is made; of the former to check the progrep of the ^ 

the latter to avoid the danger of magnesium toxicity which nng 
if kidney function became impaired for any reason. Every six m 


balance study is made. nf nnlchim 

The efficiency of the treatment is indicated by a lessening 
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and of phosphorus retention, by a decrease in the blood phosphatase, by 
a decrease in the density and in- the diameter of the long bones, by a 
subsidence or disappearance of such symptoms as pain, local tenderness 
and heat, stiffness, and fatigue, and at times by a definite improvement in 
kidney function. It seems probable that the use of magnesium exerts a 
favorable influence in Paget’s disease, because it increases the solubility 
of calcium and of phosphorus, as stated in a preceding paragraph, and 
because it acts as a vasodilator. In chronic hypertrophic arthritis the use 
of magnesium was suggested by Dr. Mitchell Rubin and has been carried 
out by one of the authors (I. S.), in collaboration with Dr. Corson White, 
with what appear to be favorable results in selected cases. 

A calcifying diet might be found useful in bone lesions which are not 
essentially metabolic, such as tuberculosis, widespread myeloma, major 
fractures, etc. 

The authors have been making observations as to the usefulness of 
such a diet in tuberculosis of bone, but they are unable as yet to publish 
any definite conclusions. 

In atrophic arthritis with generalized bone atrophy it may be found 
that the employment of the principles of calcification will aid in restoration 
of normal metabolism of the bones. This would appear to be a fruitful 
field for observation and research. 

Heretofore, attention has been focussed largely on normal calcifica- 
tion and calcifying regimens. It is evident, however, that, in enumerating 
the principles of calcification, the causes of decalcification are obvious. 

Decalcification may be caused: (1) by an inadequate dietary and 
vitamin intake, low-calcium and high-phosphorus or low-phosphorus 
and high-calcium, with low-vitamin-D in both; (2) by hypersecretion of 
parathormone; (3) by the administration of such elements as magnesium 
and strontium; and, (4) by physiological processes attendant ujion 
prolonged fixation of an extremity in a plaster cast, upon paralysis, and 
upon muscle atrophies, etc. 

The work of Nachlas and Shelling in producing softening of bones for 
the purpose of correcting rachitic deformities is well known. For this 
purpose they have employed strontium, which has a higher decalcifjdng 
power than magnesium. 

In considering this question of diet therapy, it .‘=hould be borne in mind 
that the following foods have a high-caleium and high-phosphorus content : 
milk, cheese, eggs, meat, sea food, peas, beans, nuts, plums, peaches, 
prunes, and apricots. They arc to be given in generous quantities in a 
calcifying diet and are to be omitted in a decalcifjnng diet. The addition 
of dicalcium phosphate and viosterol D, as previously mentioned, is essen- 
tial for prodviction of rajiid calcification. 

CASE BEPOUT 

C. P., .a wliitc fcm.alc, aRo<l thirty-one vents, w.-v- .admitted to the Orthop.ardic lIo.=- 
pit.al on April 21, 1932, on the Ser\-irc of Dr. A. Hnicc Gill. 
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The family history was negative. 

The patient had been well until the age of twenty. She had then married and had 
nnmediatdy become pregnant. On March 14, 1920, she had noticed a small growth on 
the alveolar margin of the mandible. Roentgenographic diagnosis was as follows: “A 
large area of bone absorption between the fust bicuspid and second molar, thinning of 
the mandible, sarcoma of the mandible.” At operation in a hospital in Hartford, Con- 
necticut, a giant-cell tumor was removed. Thirteen x-ray treatments were given after 
the operation. The pregnancy went to term, and the bnby died in convulsions a few 
days after birth. 

In 1927 the patient, had begun to .sufTcr from severe indigestion, with gastric pain and 
vomiting. Pain in the legs and in the arm.s had developed, and later in the same yeara 
gastro-ontero.stoniy had been performed in a Philadelphia hospital with relief from in- 
digestion. Ilovvover, pain in the extremities had continued and had increased, and the 
patient had lost weight. 

In September 1927 a tumor had dev'oloped on the maxilla and another on the left 
malar bone. The latter tumor had been removed in August 192S. In September 192S, 
when struck by a rev’olv'ing door, the patient had suffered a fracture of the left femur. 
She had been treated in a Philadelphia hospital for two months and then had been sent 
homo with non-union of the fracture. She did not walk again until after treatment in the 
Orthopaedic Hospital in 1932. 

The patient had next noticed a tumor developing in the left tibia. In January 
1929 she had fractured her right femur in attempting to change her position in bed. 

On March 20, 1930, two parathyroid glands had been removed from the left side in 
the Jefferson Hospital. Histological e.xamination of the specimen had showed normal 
parathyroid tissue and a small nodule of thj'roid gland. At this time the blood calcium 
was twelve and seven-tenths milligi-ams and the phosphorus was one and seven-tenths 
milligrams. There was noted local pain and heat in the tibial tumor. 

On September 1, 1930, an operation had been performed for an abscess on the broad 
ligament. In January 1931 the patient had been placed on a high-calcium diet with 
cod-livmr oil. She had been discharged from Jefferson Hospital on May 6, 1931, feeling 
more comfortable, but showing no other improv'ement. 

On admission to the Orthopaedic Hospital in Api-il 1932, the laboratory report was 
as follows; 


Red blood cells — 3,370,000 
Hemoglobin — GO per cent. 

Color index — 0.9 
\^^lite blood cells — 5,900 

Calcium — 14 milligrams per 100 cubic centimeters of blood 
Phosphorus — 3.2 milligrams per 100 cubic centimeters of blood 

The urinalysis showed specific gravity of 1.010 with alkaline reaction. Albumin, red 
blood cells, and pus cells were present, but Bence-Jones bodies were absent. The 
phenolsulphonphthalein test gave 55 per cent, in three hours. 

The patient had not walked for almost four years. There was marked muscu nr 
vv^eakness and she was unable to move her legs. NuiAcrous tumors were present, par- 
ticularly one of the left tibia and a massive one of the upper portion of the right fennn. 
The fractures had healed, but she complained of pain in the legs. 

On April 28, 1932, she vv'as placed on a high-calcium, high-phosphorus, and mg - 
viosterol diet,— six to seven grams of calcium and phosphorus a day, and increasing ores 
of viosterol up to sixty drops per day. On June 10, 1932, there was definite loe g 

oeranhic evidence of increased calcification of the bones. , -i.nnhc 

On June 13 1932, two parathyroid glands were removed from the righ si 
necl. Mo»scopic examination of te glands shomed considcabl. fatty .nmirnlion, 

,vlth'ovidcnce of oxyphilic calls but with comparativei,- ,|.c 

On June 20, 1932, the blood calcium was eight and eight-tenths miingr 
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phosphorus was three and fifteen-hundredths milligrams. The patient felt stronger and 
was free from pain. She was allowed up in a wheel chair for the first time. 

The diet was continued with some variations from time to time in ratio of calcium 
and phosphorus. 

On August 24, 1932, the patient was fitted with braces and was able to stand up. 
She was discharged from the hospital on October 9, 1932, walking with braces and 
crutches. 

In November 1932, the viosterol was dropped from the diet and, by January 1933, 
the patient had suffered some decalcification. The viosterol was then restored to her 
diet, and by March she had regained what had been lost. In Februar 3 ' 1933, she was 
able to discontinue the use of the braces and to do her housework for the first time in 
more than five j^ears. During this period of her treatment her intake-output balance 
studies indicated an average daily retention of more than two grams of calcium. 

In May 1933, an attempt was made to lower the intake of calcium, phosphorus, and 
vitamin D, but it was found that she could not be kept in balance unless the viosterol 250 
D was maintained at sixty drops and the calcium and phosphorus at six grams a daj’. 

In Julj' 1934, the patient had an automobile accident and suffered fractures of both 
bones of the right forearm, of the right femoral neck, of three ribs, and of the right hu- 
merus. She was admitted to another hospital for three months, where she was kept on 
an incorrect diet of low-calcium, high-phosphorus, and high-viosterol intake. The result 
was decalcification and kidnej^ damage. The latter was indicated b}’’ a drop in the 
phenolsulphonephthalein from 70 per cent, to 30 per cent., bj' an increase in the non- 
protoin nitrogen to above 60 milligrams per 100 cubic centimeters, and by the marked 
presence of albumin and of hyaline and granular casts. The patient was readmitted to 
the Orthopaedic Hospital. The fractures were ununited; the blood calcium was high 
and the blood phosphorus low, and the patient was in negative balance. Her diet was 
corrected bj' putting her on a high-calcium, high-phosphorus, and high-vitamin-D intake. 
The ununited fractures healed and she again began to have increasing calcification of 
bone. Since that time she has been well. Her blood chemistrj’ is normal. Her blood 
pliosphatase was originallj’^ 18 to 20, and is now 1.5 to 2.5.* 

This very interesting and instructive case domonstrate.s numerous 
facts mentioned in this paper. If tve assume that this patient had a 
primary parathyroid adenoma, she still has it. While three parathyroid 
glands have been removed, they were definitely atrophic in type, and their 
removal did not control her condition. 

Definite control and improvement have been secured only through a 
high-calcium, high-phosphorus, and high-vitamin-D diet. The blood 
chemistry is now normal and the blood phosphatase has fallen to normal 
levels. The balance studies are positive, showing an average retention 
of at least two grams a daj’’. The bones have calcified and pain has 
ceased. Muscular strength has improved and the patient can now walk 
without braces and crutches. 

Her only kidney dysfunction developed during a jicriod of ineoiTecI 
diet and disappeared as soon as the balance of phosphorus and calcium 
intake was restored to the normal ratio of five to three. 

Tlie authors have offered this pajier with the object of clarifyiiia thi'^ 
subject of bone metabolism in the minds of many orthoi)aedic surgeons, 

* o are iiulobtpd to Dr. Corson White for the l:ilK»ratorv work done in thi- c.'io' and 
for her coU.ahoration in carrying out tlie treatment, and to Dr. ll:dj>h Hronifr for hi= c.-rre- 
ful n)ontf:t>nognii)hic studies. 
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and of stinmlating their interest in hone diseases characterized by a dis- 
Inidianee of lione inetaliolisni. A nninher of promising fields of research 
ami of clinical observation s(‘ein to he ojiening up before us. We must be 
careful, however, not to applj' methods of calcification and decalcification 
indiscriminately and tlioughtle.‘'-.s!y, hut only after careful observation and 
sound n'asoning. Final conclusions must he reached slowly after oft re- 
])eated e.xiieriments, and as a result of accumulated knowledge. It must 
he borne in mind that this entire branch of medical science is still in its 
infancy and that its basic facts and jirinciples arc discovered by the 
])hysiological chemist, but that the orthojiaedic .surgeon maj’’ assist in the 
develojnmuit of our knowledge by cart'ful clinical observations. 

The authors are jiarticularly indebted to the work and writings of 
Dr. David Shelling and they recommend to the reader his recent book.' 

1. SiiKLUN'G, David If. : Tiio Pandhyrokls in Health and in Disease. St. Louis, C. V. 
Mosby Co., 1935. 
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METABOLIC STUDIES IN OSTEOCHONDRITIS OF 
THE CAPITAL FEMORAL EPIPHYSIS 


BY LYMAN A. CAVANAUGH, M.D., AND E. KOST SHELTON, M.D., SANTA BAR- 
BARA, CALIFORNIA, AND ROSS SUTHERLAND, M.D., LOS ANGELES, CALIFORNIA 

Although recognized in comparatively recent years, nevertheless 
osteochondritis of the capital femoral epiphysis has an extensive literature. 
The disease was originally described by Legg in 1909 as “an obscure affec- 
tion of the hip joint”, and independently by Calve and Perthes in 1910. 
However, it was Perthes (1913) who first gave a clear-cut description of 
the clinical course, the roentgenographic findings, and the pathology. ' 
The accumulated literature consists principally of discussions of the 
possible etiology and pathology with certain suggested refinements in 
treatment. Certainly a step in advance has been the recognition that 
osteochondritis of all growth or epiphyseal centers is probably one and the 
same disorder. There is as yet, however, no clear-cut concept of the 
disease, of its etiology, or of its underlying pathology. 

Perthes’ classical description of the pathology as e.xemplified by a 
single case in 1913 has not been materially changed. Numerous other 
studies of tissue removed from the epiphysis and the diaphysis during the 
active course of the disease have been reported. Most of these investi- 
gators have not differed materially from Perthes’ original description. 
The variations as regards the description of tissue examined will have to 
be considered in the light of a series of well-controlled observations before a 
clear concept of the pathology will be possible. 

The etiology of this disease has been a subject of controversy since 
the original work of Legg, Calve, and Perthes. A consideralile number of 
causative factors have been suggested. These include infection, sj'philis, 
congenital anomaly, osteomalacia and rickets, endocrine imbalance, 
undiagnosed congenital dislocation of the hip, alterations in calcium and 
phosphorous metabolism, trauma or trauma with secondary circulator}' 
disturbances, and arrested or inferior development in the epipby.«is af- 
fected. The last will receive further consideration. 

Most recent investigators arc agreed that osteochondritis of all 
epiphyseal centers is one and the same proce.'s with a common etiology. 

If this is true, there is very little reason to believe that any one of the 
aforementioned etiological factors is the sole explanation of a picture as 
typical as that of osteochondritis. Overton suggests insufficient imtrition 
of the epiphysis as the etiological factor. This seems to be approaching a 
more tenable concept. The question immediately arises, however, as to 
what factor or factors arc resiionsible for the disturbed nutrition. 

In regard to arrested or inferior development of the epiphysis affected, 
Gonzalc.^-Aquilar cites Lawen and Seemcn as having described .•-ei-eral 
forms of pathological chondral ossification in conjunction with alterations 
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Fig. 1 

Ca.'io 1. ]?. 'J\ Patient’s mist (left) compared to approximate normal for age. 


in function of the tii3'roicl. Nagasaka, reporting on the histological 
.‘^liuly of eight case.s, cited latenei?.s and abnormalit}’- in endochondral ossifi- 
cation a.s con.sistent observations. Kclil felt that an abnormality in 
dcveiopnient, combined vifh trauma, was the cause. Hilgenreincr 
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mentioned instances where considerable retardation in development of 
the affected epiphysis was noted prior to the onset of osteochondritis, and 
he suggested this local disturbance as the cause. Apparently none of 
these authors has investigated the degree of ossification in other epi- 
physeal centers. 

The purpose of this paper is to present a study of five unselected and 
uncomplicated cases * of osteochondritis of the capital femoral epiphysis, 
in all of which there is definite evidence of a metabolic deficiency. 

In order to avoid repetition, the negative findings in the following 
cases, with a few exceptions, will be considered en masse. In no instance 
was there a history of other cases of o.steochondritis in the family. Physi- 
cal examination revealed nothing abnormal in the heart, lungs, or abdo- 
men. The hemoglohin, red and white cell count, differential count, and 
urine were normal in each case. The blood lYassermann and tlie Von 
Pirquet tests were negative in all cases. The serum calcium and phos- 
phorous were obtained only in Cases 1 and 3, and they were normal in 
both. Stool examinations were negative. 

All patients received supervised physiotherapy, consisting of pool 
exercise regularly, to prevent disuse atrophy. Inasmuch as the Clinic 
offers school facilities for all orthopaedic cases in addition to the medical, 
surgical, and physiotherapeutic services, it can readily be seen that all 
patients have been under close observation. 

CASE REPORTS 

Case 1. R. T., a white male, aged ten years, was admitted in September 1930. He 
complained of pain in the left hip and a limp of three months’ duration. There had been 
no known trauma. Physical and roentgenographic findings were consistent with 
osteochondritis. Treatment for the first fifteen months consisted of a Bradford abduc- 
tion-traction brace which was replaced by a cast at the end of four months. Con- 
tinuous retrograde changes wore noted in the epiphysis during this period. 

The p.atient was referred to the Endocrine Clinic in December 1931. .Additional 
interrogation brought out histories of goiter in the mother and in the maternal aunt. 
Further ])hysical examination revealed a boy short in stature, moderately obe.^e, with 
poor genital development, left ciy|)torchidism, retarded dentition, and a palpalile thy- 
roid. Roentgenographic studies of the wrist revealed an epiphyseal development equiv- 
alent to th.at in a child of approximately .«ix years. Treatment from this time on con- 
sisted of the administration of one grain of thyroid daily. Progressive imj)rovement 
was noted in the affected ejnphy.sis. Both testicles were found in tlie scrotum at the 
entl of six months. Weight-bearing was controlled by an abduction-traction brace for 
fifteen months. .At the end of this period there was almost complete reconstruction of 
the ei)iphysis. and the brace was removed. 

The jjatient remained under observation for an additional fifteen months. Cbeek-uj) 
studies of the hip during this time reve.aled a comparatively norm.al epiidiy.-is. with the 
exception of moderate flattening. There was concomitant improvement in the relation 
of epiphyseal develo])ment to chronological age. Thyroid medication was continued 
under sujx'rvision. 

C-Asr. 2. R. P., a white male, aged .-ix years and four months, u.-iv ;.d- 
mitted in September 1931. with a history of a limp on the left side, a-thma. and fr> queii! 

* The clinical material iire.scnted repre.scnts consecutive c.ise.s .seen in ti.e .\d' ’ ede 
Tichenor Drthopaedic Clime, Long Beach, California. 
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Fig. 3 

Case 2. R. P. Patient’s wrist (left) compared to approximate normal for age. 


colds and sore throats. The onset of the limp had occurred a year previousl}^, and the 
condition had been present intermittent]}” since that time. The tonsils and adenoids 
had been i-enK)V”ed four months after the onset of the symptoms, with no relief. Physical 
and roentgenogi'aphic findings were consistent with osteochondritis of the left capital 
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femoral epiphysis. Treatment for the next nine months consisted of a Bradford abduc- 
tion-traction brace. Progressive destruction in the epiphysis and in the diaphysis vas 
noted during this period. 

The patient was referred to the Endocrine Clinic in May 1932 at which time there 
was elicited a history of large colloid goiters in the mother, a maternal aunt, and the 



Fig. 5 

Case 3. R. B. Patient’s wrist (left) compared to appro.ximate normal for age. 
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gniiulinothor aiul !i toxic goiter in another maternal aunt. Further examination revealed 
left cryptorcliidism and an epiphyseal development equivalent to that in a child of 
approximately four years. ''J'roatment consisted of the administration of from one-half 
to three-quarters of a grain of thyi-oid daily. The patient n-as placed in a cast for three 
months; a linuUoicl alxluct ion-tract ion brace was then applied. J3oth testicles were 
found in the scrotum at the end of three months. There was no recurrence of asthma 
after twelve months. 


1 here w.as j)rogressi\-e imiirovemcnt in the epiphysis during tiic next thirty months, 
and the brace wa.s I'cmovefl. Then; was concomitant improvement in the relation of 
e])i])hyseal dovclojinient to chronological age. Tlij'roid medication was continued 
under suiJcrvision. 


Cask 3. R. B., a white male, aged four ycam and ten months, was examined in the 
Lndocrinc Clinic in August ]f)32. There was a liistojy of a limp on the right side, of 
three weeks’ duration, and enurc'sis. Tlicrc had been no known trauma. The family 
history revealed that the mother, maternal aunt, and two uncles had goiter. In addi- 
tion to the physical and rocntgcnographic findings of osteochondritis, largo cryptic 
tonsils and obstructive .'idenoids were found. Studios of the right wrist revealed an 
epiphyseal development eorre.sj)onding to that in a child of three years. 

The tonsils and adenoids were removed, and the child was kept under observation. 
At (lie end of four months definite retrograde changes were noted in the epiphysis and 
a Bradford abduction-traction brace was applied. One-half a grain of thyroid daily 
wvis pi'escribed. Enuresis did ?iot recur after the first t\vo months, and progressive im- 
provement was noted in the epi])hysis. At the end of twelve months complete rccon- 
.st ruction of (he cpi{)hysis was found, and the brace was discontinued. 

The i)a( ient was kept under observation for an additional twelve months, and check- 
up studios revealed only normal findings. There was concomitant improvement in the 
relation of epiphyseal development to chronological age. The administration of thyroid 
was continued under supervision. 


C.\SK 4. D. M., a white male, aged nine years, was examined in the Endocrine 
Clinic in June 1932. Examination showed a limp on the left side and carious teeth, 
and the histoiy revealed enuresis and frequent sore throat. . The onset of the limp had 
occuri ed one month jircvious to admission. There had been no known trauma. The 
family history disclosed that the mother had a large colloid goiter. In addition to the 
physical and rocntgcnographic findings of osteochondritis, c.xamination showed VC13 
dry skin and hair, carious teeth with retarded dentition and a narrow crowded aic 1, 
large cryptic tonsils, and an cpiphj''scal dcvclojjment equivalent to that.in a child of fioni 
six to seven jTars. Treatment consisted of the removal of the tonsils and the adenoi s, 
the application of a Bradford a!)ductiou-traction brace, and the administration of thicc 
fourths of a grain of thjuoid da^l3^ After two months there w'as no further cmnesis noi 
progress in dental cailes. . . 

Check-up studies of the hip revealed progressive improvement in the cpiphj sis, anc , 
at the end of thirty months, the brace was removed and normal weight-beai ing mis 
permitted. The patient remained under observation during an additional fire mon is^ 
and a comparativelj’- normal epiphysis was found at the end of that time. 
concomitant improvement in the relation of epiphyseal dcvelopinent to c nono 
age. The administration of th3U'oid was continued under supervision. 

Case 5. G. R., a white female, aged six years, was examined in the ^ndocime 
Clinic in February 1933. There w'as a history of a limp on the right side, ^ 

haviorisms, and enuresis. The limp had appeared nalpihlc 

previous to examination. The family history revealed that t ‘ ^ osfcochon- 

colloid goiter. In addition to the physical and rocntgcnographic ^ ^ ^ p,,.. 

dritis, examination disclosed dry skin and hair, malocclusioir, and ^ /^Im in 

roid. Studies of the right wrist showed an epiphyseal derelopment^ 

a child of four 3’-ears and six months. Due to a misundci standing, p< 
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observation in another clinic for the next twelve months, where she received no treat- 
ment other than occasional observation. At the end of this period she returned to the 
Endocrine Clinic and roentgenographic examination of the hip revealed almost complete 
disintegration of the capital femoral epiphysis. There was actual shortening of the 
right leg amoimting to one and one-quarter inches. All of the other disorders were 
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Still present. A Bradford abduction-traction brace tos applied and half a grain of th}'- 
j-oid dail.v u'as prescribed. Enuresis did not recur after six weeks. Three permanent 
teeth erupted within two mouths. 

At t he end of six niont hs there were no further complaints of abnormal behaviorisms. 
Progressive improvement was noted in the epiphysis with complete union of all fragments 
and a smooth articuhw surface at the end of twentj^-two months. The brace was re- 
moved. Concomitant improvement was noted in the relation of epiph3'seal development 
to chionological age. Ihc admini.sf ration of tlu'roid was continued under supervision. 

hile luiDicvoiis obsorvev,s have cited instances of poor ossification of 
tlic afifected joint in ostoocliondritis, apparently no one has considered the 
degree of development in the, other c]nphy.seal centers, — namely, the 
general developmental status. As prc\’iousl3'’ stated, Hilgeni'einer has 
described inferior eini)h3’'scal development in the affected joint prior to the 
onset of osteochondritis. Engelbach and Schaefer, in reporting on endo- 
crine dwarfism treated Avith an anterior lobe extract, cited the frequent 
occurrence of Avhat the}’’ termed " chondroepiphysitis ” in conjunction Avith 
dAA'arfism. Nine cases were reported out of a series of fifteen studied. 
From a stud3’' of the protocols, one is able to find only tAVO of these cases 
reported in detail. It is significant that in both there Avas retardation in 
epiphyseal dcveloijmont of three and four 3’-cars respectively. Shelton, 
CaAmnaugh, and Evans did not observe any eAudence of osteochondritis 
in a series of children suffering from hypophyseal infantilism, in every one 
of Avhom ci 3 ii 3 h 3 '-seal develojnnent AAms normal or only slightly retarded for 
the age. On the other hand, joint pains have been a rather consistent 
finding in a large series of children AAuth thyroid deficiency, all of AAdiom 
presented retarded bone development. The inference, therefore, is that 
the thyroid factor and not the pituitaiy factor is paramount in maintain- 
ing the normal nutritional metabolism of the osteochondral system, other 
things being equal. 

The age period in AAdiich the disease occurs in most instances has made 
difficult the accurate estimation of basal metabolism, Shelton in 1931 
revieAved the Avork of all preAdous authors, correlated their findings as 
regards normal epiphyseal ossification, and presented a chart shoAAung the 
normal appearance and union of all the epiphyseal centers. He con- 
cluded that the rate of epiphyseal deAmlopment Avas an index of metabo ic 
speed during childhood and adolescence. Since that time, he and otien 
(Clark and Dorff) haAm presented clinical material to support the value o 
epiphyseal studies in estimating the metabolic speed in mdividua s m 
Avhom accurate estimations of oxygen exchange are not possible. ^ 

The majority of authors haAm maintained that osteochondritis occurs 
in healthy, normal children in AAdiom no conclusive evidence of 
deficiency is found. One author, after making such a statement, o cm 
the etiology an imbalance betAveen the nutritional supply and t le p bi- 
ological demand in the epiphysis. The very processes ^ 

demand in nutrition are intimately related to metabolism. rc ® , 

practice has been to consider an individual Avithout classica ® 
cretinism or myxoedema as having a normal metabolic speed. 

THE JOUnXAL OF BONE AXD JOINT SUB > 
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question hinges on the proneness of physicians to look for a classical pic- 
ture which, after all, is a terminal state of a long-standing metabolic im- 
balance and as slow in development as is the process of growth. 

Of the five cases under discussion, enuresis was present in three, 
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Case 5. G. R. Patient's wrist (left) compared to approximate normal for age. 
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ict nuk'd dentition in three, (M’3'i>toreindisin in two, hypogenitalism in 
one, and asthma in one. None iiad an appearance of cretinism or of 
juvenile niyx()('dema, ycd all were found to have from eighteen to thirty- 
six months’ u'tardation in epijdiy'seal development. Frank goiter was 
jn’csent in three mothers and a palpable enlarged thyroid in two. A 
liistoiy of goiter on the mat(;rnal side was given by three patients. 

In a reec'iit survey of oGO .school children between the ages of five and 
twelve years, Shelton rejrorted only” 12.5 por cent, as having a retardation 
in (’inphy'seal develojrment of more thati two j'^ear.s. Of the five cases o! 
osteochondritis reported in thi.s paper, 100 per cent, had such retardation. 
It is accepted that o.st cochondritis of the capital femoral epiphy'.sis is 
much more common in males than in femaie.s. In this regard it is inter- 
esting that epiphy'seal ossification is normall}'^ more delayed in males. 
Clark states that at four y’ear.s female.s are nine months more advanced 
than males and at twch'o ymars they' are from one to two ymars more ad- 
A'anced. d'his .sex difTerenee in rate of epiJ)h 3 ^seal ossification may par- 
tially explain the sex ditTeronce in the incidence of osteochondritis. 

No attempt has been made to present a statistical study" of the dura- 
tion of the disease in the cases pre.sented. It is well established that 
ordinarily" the course extends over a period of from two to six 3 "ears. 
The number of cases presented herewith is limited and there was so much 
valuation in the stage of development of the disease when measures to 
increase metabolic speed were instituted that statistical studies would 
jirobably ha\’e been more confusing than informative. Conclusions as to 
the po.ssiblo shortening of the morbid period from such a regimen rvould, 
therefore, be unjustified. It is interesting to note, however, the con- 
sistency witli which beginning restoration of normal epiph 3 "seal structure 
occurred after thyroid therapy Avas instituted. This is particularly 
evident in Cases 1 and 5. 

In addition to the series reported, the authors haA"e under obseia"ation 
four cases of osteochondritis of the tibial tubercle Avith loAA^ered basa 
metabolic rates and retarded epiphyseal deA"elopment in three; tAVO cases 
of osteochondritis of the os calcis and one of the dorsal spine, ail Auti 
loAvered basal metabolic rates, retarded bone deA"elopment, and othei signs 
of hypothyroidism. These Ave plan to report later. 

A careful analysis of the literature fails to reA"eal any refeience o 
roentgenographic studies of (n on-affected) epiphyseal centers in <w 
check the rate or the degree of deA"elopment in osteochondritis. 
fore, an individual suffering from this disturbance AA"as commonly 
cred normal if otherAvise free from the gross or terminal evidence o i ^ 
tabolie disease. The five cases presented tend to demonstrate 
conclusion is not justified until the general metabolic status is 

thoroughly inA"estigated. _ LiDoniann 

Snodgrass, in 1932, reA"ieAved the material similarity 

from one case and stated that he Avas greatly impressed with the . 
of the changes to those obsenmd in normal bone repair, m 
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hensive rei'iew of the literature, he cites considerable evidence to support 
this view. If, as he suggests, osteochondritis represents changes which 
ensue during the stages of aseptic necrosis and normal bone repair, it is not 
impossible that the abnormal process is commonly the result of lowered 
metabolism with poor ossification in the epiphyseal centers, one or more of 
which fail under the stress of weight-bearing or other trauma. In this 
regard, it is realized that insufficient material has been studied to allow 
positive conclusions. The authors present the material with the hope 
that other investigators will study the entire osseous structure and the 
individual metabolic status in order to refute or to verif}'- these findings. 
Eventually, sufficient material may be collected to allow a true measure- 
ment of the etiological importance of altered metabolism, particularly as 
regards the thyroid status, in osteochondritis. 

SUMMARY 

In the five unselected cases of osteochondritis of the capital femoral 
epiphysis presented, a high incidence of metabolic disorder — namcl5’-, 
colloid goiter — was discovered in the patients’ families. Definite evi- 
dence of metabolic disorder, as indicated by retarded bone development 
and numerous other stigmata, was discovered in the patients. In three 
cases the disease had been present and active for from twelve to fifteen 
months before measures designed to raise the metabolic level were begun. 
The metabolic factor in the remaining two was recognized soon after the 
onset of symptoms. There was an early and consistent restoration of 
normal epiphyseal structure in all cases after thyroid thcrap}'' was insti- 
tuted. The importance of more thorough investigation of the entire 
osseous structure, particularly as regards the rate and degree of epiphj\'--cal 
ossification in osteochondritis, is emphasized. 
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at the end of seven days. The child was allowed on crutches three weeks later, and was 
given a walking caliper brace on December 10, 1935 (fourteen weeks following the 
fracture). 

Case 2. F. V., a male, aged sixteen, of Polish extraction, was admitted to the 
Orthopaedic Service on August 23, 1935. He gave a history of having had pain in the 
right thigh coincident with generalized aching and chills six weeks previously. These 
complaints had become worse over a period of three weeks, at the end of which time the 
femur had been opened through an anterior low-thigh incision. Follon-ing surgery 
there had been no relief from pain and the temperature had continued. 

On examination the patient was found to be pale and undernourished. The tem- 
perature was 99.5; the pulse, 120; and respirations, 25. Examination of the throat was 
essentially negative; the tonsils were absent. The heart and lungs were normal except 
for a tachycardia. Examination of the abdomen was negative. The reflexes were not 
unusual. There was a ten-centimeter wound on the anterior aspect of the lower third 
of the right thigh. A gauze pack was present. The entire thigh was hot. There was 
no limitation in hip motion. 

The laboratory findings were as follows : 

Red blood cells — 3,810,000 
Hemoglobin — 70 per cent. 

MTiite blood cells — 10,300 



Fig. -l-A Fjo. .j.jj 

C.w 1. RoeutKenoKrams (.akon forty-four d.ays after operation. I'irm l>onv 
union lias occurred and there i.= one inrh of shorteninc. 
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Polymorphonuclear neutrophiles — 73 per cent. 

Small lymphocytes — 12 per cent. 

Large lymphocytes — 7 per cent. 

Transitional cells — 5 per cent. 

Eosinophiles~2 per cent. 

Basophiles — 1 per cent. 

Kahn test, negative; urine, negative except for a trace of albumin. 

The diagnosis was evident, and the boy was operated upon on the fourth day. The 
usual gutter was made and packed wide open. A culture of the material obtained was 
reported as pure staphylococcus aureus. 

The postoperative recovery was good and on the twelfth day the patient was trans- 
ferred to the Convalescent Home. The wound healed well and the general condition 
improved over a period of three months. At this time the boy complained of pain in the 
leg and showed a moderate elevation of temperature. The pulse rose to 130. The 
patient was transferred to the hospital and the femur was again exposed. A sinus was 
found which led through the entire cortex to the medial side of the shaft and which con- 
tained a few small sequestra. This was curetted and packed. 

On the tenth postoperative day an abnormal contour of the thigh was noted. 
There was an obvious bowing of the leg laterally. Roentgenograms revealed a fracture 
of the lower end of the femur; the lower fragment was markedly angulated, rotated, and 
overriding (Pig. 5). At no time had the patient complained of any unusual pain aside 
from that which was expected from the surgery. 

The boy was returned to the hospital for operation. The bone ends were exposed 
and the fragments were curetted until bleeding was obtained. Grossly there appeared 
to be no periosteum about the fracture site. One piece of rustless steel wire was used 
to hold the fragments in firm apposition. The soft parts were allowed to fall back into 
place. The leg was placed on a modified Bohler frame. A Kirschner wire was put 
through the tibial crest and ten pounds of traction was applied. 

Eighteen days later roentgenograms demonstrated a considerable amount of bony 
callus with the fragments in good position. (Sec Figure 6.) The wound drained freely. 
The temperature peaks reached 102. Five weeks later clinical examination gave the 
impression of union. Roentgenograms at this time revealed abundant callus. (See 
Figure 7.) The frame and traction were removed, and on March 23, 1936 (thirteen 
weeks following the fracture) the patient was given a walking caliper brace. 

COMMENT 

It is to be noted that Case 1 was purely traumatic and that Case 2 
was pathological in character. In the latter case the bone appeared 
unhealthy and at the time of wiring little hope was held for .solid union. 

Close e.xamination of the roentgenograms demonstrates very little, if 
anj', bone production along the lateral aspect of the shaft in the guttered 
area. On the contrary, callus is clearly seen appearing on the medial and 
posterior aspects of the femora. * These areas were not disturbed surgi- 
cally except for drilling. These observations would indicate that for the 
mo.st part the repair comes from the periosteum and not from the cortical 
bone. 

* Since the inception of this paper a third case has come under our obscrwition 
which shows the appearance of callus as described above, — abundant production me- 
dially and posteriorly on the .shaft of the femur. 
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'JTI]*: OCCURRENCl^ OF ABSCESSES FR,OM TUBERCULOUS 
HIPS THAT AIHS FIRMLY ANKYLOSED * 

in Z. H. ADAMS, M.D., BOSTON, MASSACHUSETTS 


Manj’’ methods have Uchmi (lovelo])od and described as tlic proper and 
best way to jn-oduce ankylosis in tuberculous hip disease. However, in 
the authors opinion there is no one incthod which is applicable in every 
case. 1 he operation must be varied according to the conditions found 
Mhen the hip joint and surrounding structures have been exposed at the 
time of operation. 1 his is especially true M'hen a previous operative 
fu.sion has failed. 


Jhe pedunculated graft, including the outer cortex of the ilium and 
hinged at the ea()side if fjossible, is a good method, but in children under 
ten years of age the graft, becomes cartilaginous where it is surrounded by 
the cartilage of the trochanteric epiphysis, and it is two or three years 
before this attachment l)ocomcs bony'’ and is solid. (See Figures 1-A and 
1-B.) 

Moi-eoi'cr, it is the writer’s belief that a gr-aft extending from the 
ilium to the trochanter, as produced by this method, or by the methods 
of Hibbs, Albce, or Bristow, is not enough. The head still moves in the 
socket even when the graft has attached itself to the ilium and to the 
trochanter, and these grafts not infrequently'- break. (See Figure 2.) 

From his experience at the Lakeville State Sanatorium the author 
has been led to believe that the Hibbs, Wilsoir, Bristow, or Albee opera- 
tions alone arc not enough to lock the hip, and that it is advisable if 
possible to do at the same time Ghormley’s operation (as in Case 7850) or 
a similar procedure to steady the head in the socket. 

In general the vu'iter considers that operations which require disartic- 
ulation of the head are not good. If the head and socket are stripped of 
cartilage, the head is loosened in the socket and is less likely to become 
attached. 

Table I lists forty-eight cases of tuberculous hips treated at the 
Lakeville State Sanatorium. In all of these cases the hips became fiimly 
ankylosed. In eighteen cases the ankylosis was spontaneous. la a^e, 
or 50 per cent., of these eighteen cases sinuses persisted after bony an y- 
losis had taken place, and in one case (8049) an abscess developed S teen 


years after bony ankylosis was complete. 

In thirty of the forty-eight cases operation for ankylosis was per 
formed, but not all of these operations were done at the 
State Sanatorium, for some of these patients were sent to the Sana 
for convalescence after the operation. In six of tlmse thirty case 
ner cent.) abscesses developed after ankylosis was clinically firm. 

In three of these cases (6672, 7145, and 7279) the bone-flap op < 

* Read at the Annual Meeting of the American Orthopaedic Association, Mi « «« 
Wisconsin, May 20, 1936. 
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TABLE I 

RisTOiE OF Foett-Eight Cases of Ankylosis of Tobehculous Hips Seen at Lake- 
ville State Sanatorium During the Three-Year Period to March 13, 1936 


Operation for 


Case No. 

Initials 

Ankylosis 

Sinuses 

Final Result 

7117 

J.F. 

No 

(Osteotomy 

Multiple 

Sinuses continued. 

7250 

S.M. 

No to correct 
position) 

Yes 

Sinuses closed. Good result. 

7323 

C.T. 

No 

No 

Firm ank}dosis. 

7430 

P.G. 

Yes 

Yes 

Sinuses closed. 

7453 

D.Z. 

No 

Multiple 

Sinuses continued. 

7470 

H.B. 

Yes 

No 

Firm ankylosis. 

7460 

M.S. 

No 

A'es 

Sinuses closed. 

6561 

J.Y. 

No 

Y^es 

Sinuses closed. 

7602 

A.K. 

No 

Y'es 

Firm ankylosis. Sinuses open. 

Died. 

7628 

L.G. 

No 

No 

Firm ankylosis. 

7664 

P.G. 

No 

No 

Firm ankylosis. 

7619 

A.H. 

Yes 

Yes 

Firm ankjdosis. Profuse discharge. 
Died. 

7895 

A.C. 

No 

Y'es 

Firm ankylosis. Sinuses continued. 

7042 

C.S, 

Yes 

No 

Firm ankylosis. 

7430 

P.G. 

Yes 

Y'es 

Firm ankylosis. Sinuses closed. 

6544 

A.G. 

Yes 

No 

Firm ankylosis. 

7059 

A.B. 

Yes 

No 

Firm ankylosis. 

7071 

A.B. 

Yes 

No 

Firm ankylosis. 

7074 

T.K. 

Yes 

Y'es 

Firm ankylosis. Slight drainage. 

7114 

E.O. 

Yes 

No 

Firm ankylosis. 

7119 

F.M. 

Yes 

No 

Firm ankylosis. 

7444 

J.D. 

No 

Y'es 

Firm ankylosis. Sinuses continued. 

7558 

A.L. 

Yes 

Y^es 

Firm ankylosis. Sinuses closed. 

7251 

N..J. 

No (Osteotomy) 

No 

Firm ankylosis. 

7247 

N.J. 

A’es 

No 

Firm ankylosis. 

7406 

I.S. 

No 

No 

Firm ankylosis. 

7153 

0. 

No 

No 

•Ankylosed in good position. 

6997 

T.D. 

A'es 

Y'es 

Firm ankylosis. .Sinuses closed. 

7174 

J.W. 

Yes 

No 

Firm ankylosis. 

7279 

V.R. 

Yes 

Y'es 

Firm ankylosis. Sinuses continued. 

7122 

W.R. 

A’es 

Y'es 

Firm ankylosis. .Sinu.=es healed. 

7694 

S.K. 

Yes 

Y'es 

Firm ankylosis. Sinuses continued. 

7555 

E.P. 

Yes 

No 

Firm ankylosis. 

7360 

A.B. 

A'es 

No 

Finn ankylosis. 

721S 

M.O. 

A'es 

No 

Firm ankylosis. 

7835 

L.G. 

A'cs 

No 

Firm ankylosis. 

7707 

.A..F. 

No 

Y’es 

Firm ankylosis. Sinuses continued. 

74SS 

W.C. 

No 

Y'es 

Firm ankylosis. .Sinuses continued. 

7177 

W.W. 

Yes (Graft not 
holdinp) 

No 

Firm ankylosis. 

7850 

L.G. 

Yes (Double op- 
eration) 

No 

Finn ankylosis. 

8049 

A.A. 

No 

Y'es 

Firm ankylosis, Sinuses continued. 

6651 

.I.W. 

Yc? 

No 

I'irm ankylosis. 

4635 

W.D. 

No 

Y'e.< 

Firm ankylosis. .'Minuses coiUimicd. 

7238 

E.n. 

5'e.< 

No 

Firm ankylosi.=. 

6672 

H.C. 

IV.'! 

Yk-s 

Firm anky!oS!<, .^mus<-s continued. 

68151 

A..S. 

Yes 

No 

Firm ankylos's. 

7145 

I5..<. 

Yc.i 

Yes 

Firm ankylos:*. Simi-es contitiued. 

6910 

F.M. 


Yes 

Firm ankylosis. 8;nu.‘=e.s close.!. 
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(lcscril)('(l i)y Wilson was flic only jirorcdiirc used. In one case, although 
(ho hi]) clinically appeared !ockc«l, (licfact that the sinuses led to the deep 
socket inside tlu' jadvis (I'iix. •'!) seemed to indicate that the head must 
have moved sliiihtly in the socket. 

<().v*Lrsioxs 

In the treafnu'nt of tnhf'renhms hi})s the following points should be 
emi)hasi'/{'(l : 

1. d'h(' ojieration to lock the hip should fix the head as well as the 
trochant('r in order to jirevcnt <leveloj)ment of abscesses. 

2. Abscesses may develop and sinuses may (‘ontinuc to drain ))hen 
there is clinically solid bony ankylosis. 

3. A solid bony ankylosis is, never! hele.'S, the best result that can he 
obtained and is the least likely to cause subseriuent abscess formation. 


bone and 
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A NEW USE FOR THE KNICKERBOCKER TONGS 


Correction of Diastasis after Reduction of Rare Ankle Fracture 
(Maisonneuve-Cotton Type) 

BY EDWARD RAY’MOND EASTON, M.D., F.A.C.S., NEW Y'ORK, N. Y. 


Ashhurst, whose monumental work on the classification of ankle 
fractures will probably stand the test of time, divided them according to 
mechanism into five groups, with subclassifications: (1) fractures by ex- 
ternal rotation; (2) fractures by abduction (fibular flexion); (3) fractures 
by adduction (tibial flexion); (4) fractures bj" compression in the long 
axis; and (5) fractures by external violence (supramalleolar type). 

The fracture of the posterior lip of the tibia, resulting in backward dis- 
placement of the foot, was practically always, in Ashhurst’s opinion, a 
complication of the first type (external rotation). It was first described 
by Cooper in 1822, but in 1915 Cotton mentioned it as a new type of 
fracture. Cotton believes that all major fractures about the ankle present 
some features of a dislocation as well, in that there is at times a consider- 
able displacement of the foot. He divides them into four different types 
from the standpoint of treatment: the Pott’s fracture, the reversed Pott’s 
fracture, the so called “ Cotton’s fracture”, and the compression fracture. 

The writer believes that all four types of fracture can occur without 
much widening of the mortise and without marked laceration of tlie in- 
ferior tibiofibular ligaments. While in some cases the ankle mortise is 
satisfactorily restored, in others diastasis persists after the fracture has 
been successfully reduced. This condition is readily recognized bj' meas- 
urement with carpenter’s calipers of the distance between the tips of the 


two malleoli. 

The widening of the mortise has been 
corrected by means of screws, bolts, and 
other mechanical devices which will approxi- 
mate the tibial and fibular fragments. This, 
however, necessitates an open operation and 
exposes the patient to the danger of infection. 
Cotton mentions the use of tongs in oom- 
lire.^.sion fractures, but, so far as the writer 
can discover, this method has not been em- 
ployed before for closing the ankle mortise 
per sc. 

The first case herewith reported is an un- 
usual tyiic of fracture of the uiipcr third of 
the fibula. It was described in 1S40 by 
Maisonneuve, who had never seen the eon- 
dition elinically bnt who was abh* to produ<-e 
it experimentally on eadavera. It is a 



I'lG. 1 

Thr* Kn!f*k*‘rl>rkck^‘r tori"';. 
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” torsion fnictiiro, .siioh as is always associated 
> with nijiturc of (he internal lateral and inferior 

tibiofilnilar ligaments. As in the present case^ 
. = , t it is usually eomidieated by a fracture of the 

> M jmsterior margin of the tibia and by a posterior 

4 * (lisplaeement of the foot as in Cotton's fracture. 

Siiua; it was do.seribed by Maisonneuve, the tor- 
sion fracture of the fibula has been recognized 
P clinically on account of its unusual features. 

Ashhursf , who had a case of this type in his col- 
i I lection of 300 ankle fractures, quotes Destot as 

W ha\'ing treated four Maisonneuve fractures with 

1' an associated fracture of the posterior lip in a 

r grouj) of 1,700 cases. 

The mechanism is, without doubt, that of 
e.x'tcrnal rotation, which results in the sudden 
giving waj" of the internal lateral and inferior 
; tibiofibular ligaments, allowing a widening of the 

^ ankle mortise. This is accompanied iramedi- 

?, atclj’’ 1 ) 3 " a comjrression fracture of the posterior 

I' lip of the tibia, caused by an upward and back- 

l ward thrust of the astragalus and a backward 

I ' dislocation of the foot. This is followed by a 

! ; . torsion fracture of the upper third of the fibula. 

In the following case this mechanism was 
undoubtedly the cause of the fracture. 

; T. Q., aged thirty-tn-o, a white male, 

* T 200 pounds, with no occupation, fell on an icy si wa 

*' . \ and was admitted to the Knickerbocker Hospital » 

i '\ 21, 1936. Although the patient was inebiia e 

;i4sh., ;\ time and could not state clearly j,acl 

\ happened, it was apparent that the weight o i 

, ; *'■ produced the series of lesions. , . n-invemeiit 

ik I Physical examination elicited clicking 

^ 1 . from side to side of the right foot and ankle 

of tbe tibia anteriorly at the ankle 

k:' oo astragalus ^ oi the 

measurement showed widening o no ce 
Fig 2 mortise of the right ankle as compared n dh that o 

, . ankle Shortening of the leg, amounting to one 

T.ateral view, showing aiiKii.. o o 

torsion fracture of the up- meter, was presen . „„„j..jn^tion disclosed a spiral 
ner third of the fibula and Eoentgenographic cxamin. fibula, with 

FraeSre of «.o posterior rf the middle thirf of the shaft ^ ® „ 

lip of the tibia, after re- fir^gments in fairly good position, /here 

^ posterior aspect nitn sp e „f tfie tibia were 

The luxotion of the toot and the '““‘“r' t 

easily reduced, but the diastasis of two eentmel h t 

ening of the leg by one centimeter still iemamed. 

ran roonwAX of bon-e and JOiXT 


Fig. 2 

Lateral view, showing 
torsion fracture of the up- 
per third of the fibula and 
fracture of the posterior 
lip of the tibia, after re- 
duction of posterior dis- 
placement. 
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plaster-of-Paris splints were applied, with the foot in dorsiflexion and inversion in 
midposition. 

On January 22, the hairpin splint was removed and the malleoli were exposed, the 
posterior molded splint being left in place. Under ether anaesthesia, the Knickerbocker 
tongs were applied as follows; Half-inch incisions were made down to the bone at points 
one-half an inch above the internal malleolus and one inch above the externa! malleolus. 
The prongs of the tongs were adjusted to the ridges of both bones through the small 
wounds and approximated by a thumb-screw. Dry sterile dressing Avas then applied. 
The posterior molded splint Avas so placed that the tongs encompassed it at the sole of the 
foot. Lateral plaster splints extended doAA’n to one inch above the malleoli and AA’ere 
bandaged in place. Taa'o plaster bandages incorporated the tongs, splint, and foot in 
dorsiflexion and prevented joggling. Three pounds of traction Avas applied. 

On the same day, roentgenographic examination shoAA'ed reduction of the diastasis. 

On Februari^ 20 the tongs AA’ere removed, and there Av'as no evidence of infection in 
the AA'OAmds. Sterile vaselin gauze AA-as applied, and tAvo plaster bairdages A\’ore placed 
circularly around the foot and the ankle. On March 7 the plaster splints Avere cut off 
just beloAV the knee to alloAV flexion. 

The entire castAA'as removed on March 17, and the AA-ounds caused by the tongs AA'ere 
found to be completely healed. There AA’as onlj' moderate SAA'elling around the ankle. 
Roentgenographic examination showed the bones approximated, exactly as they AA'cre on 
January 22 after application of the tongs. Outside measurements of both ankles Ax-ere 
the same. There AA’as no shortening of the leg. Movements of the right ankle and the 
subastragalar joints AA'ere comparatiA'elj' free considering the eight Avecks’ confinement in 
splints. The foot shoAved no backward displacement relative to the articular surface of 
the tibia; the fracture AA’as healed Avith moderate callus; and the AA-cight-bearing line ap- 
peared to be normal. The leg AA’as firmly strapped Avith an adhesiA’e stiri-up, and the pa- 
tient AA’as instructed not to bear AA’eight for at least txA’o more AA’ecks. 

On March 30, 1936, the patient AA’alked Avithout a limp. The integrity of the inferior 
tibiofibular joint AA’as restored. Movements of the ankle and the foot Averc functionally 
perfect. 

The traction tongs used in this case were evolved by the writer early 
in 1934, and have since been giving excellent results in skeletal traction. 
It Avas at the suggestion of Dr. Ellsworth Eliot, Jr., Director of Surger 3 ' at 
the Knickerbocker Hospital, that thej’^ were tried in this case for the first 
time to correct a diastasis of the malleoli in a fracture of the ankle. Due 
to the corrugation of the inner surface of the prongs and their termination 
in two points instead of one, a large gripping surface is afforded which 
holds firmlj’ Avithout puncture of the bone cortex. A lock screw prevents 
slipping, and there is no danger of piercing the bone bj' added traction. 
(See Figure 1.) 

.'V second case Avas treated at Knickerbocker Hospital In’ an a.ssoci- 
atc, Dr. William A. Fraser. 

.1. M.. aged forty-fiA’O, .a cariwiiter. AA’a.-- atlmiUed uii July 2S. 1930, Avith a seven' enm- 
ixniiul fracture and didocation of the right ankle of the supramallenlar tyi>e. AA’ith marked 
dia.'ita.'is: also ninltiple fractures of the pelvis ami <lislocation of the right shotilder. The 
patient teas in shock. Dr. Kraser first in-'erted a .'^tAiiunann pin through the o- ealcis, 
but the dislocation recurred. .At Dr. Elnit’s suggestion he ajiplied the Knickerlswker 
tongs. Immediate restoration of the fmgnients to their pmp'r n-htion. AVith normal con- 
tour of the ankle joint, aa’.-is vi'ilile. De-iiite violent Alelirium fnim pneumonia and alco- 
holism, this iKKition AVas maintained until the patient’s rieath thirtv--i\ hour- l.iter. 

There apitear.s to be very little mention in the litemture of rejrair of 
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the ankle mortise and end results in diastases of this kind. Cotton sug- 
gests that the separation between the malleoli is easily overlooked, due to 
the overlapping of bones in the anteroposterior roentgenogram. Dias- 
tasis may, therefore, be present when there is no open gap apparent be- 
tween the tibia and the fibula. To quote from Cotton; 

“Operations most ingenious have been devised to remedy this condi- 
tion. In fresh cases, however, the deformity can be reduced by down- 
ward traction on the foot combined with compression about the malleoli; 
the foot should be held in varus posture. The unreduced lesion is dis- 
abling. This condition must always be considered in diagnosis and treat- 
ment of ankle fractures.” 

The statement that the deformity (ividening of the mortise) can be 
reduced by downward traction of the foot suggests another form of treat- 
ment, — namely, the Steinmann nail through the os calcis, with the trac- 
tion or the distraction method of Bosworth. 

The treatment by the tongs as advocated here is indicated only in 
those cases in which widening of the mortise persists after reduction has 
been accomplished. In posterior marginal fracture with involvement of 
the internal malleolus, the application of tongs may be difficult, though 
possible. In no case should tongs be used unless they can be so placed as 
not to exert pressure on the line of fracture with consequent separation of 
the fragments. It must be emphasized that the object of this method in 
the treatment of ankle fractures is only to correct the diastasis of the 
inferior tibiofibular joint, and not to reduce the fracture. 

In general, it is the writer’s opinion that the method of treatment 
adopted in this case will give results as good as, or more satisfactory than, 
other methods .suggested. It is recommended that its actual value .should 
be determined by its use in a considerable number of cases. At least it 
may be said that the possibility of infection is much less than when the 
diastasis is corrected by the use of screws, bolts, nails, or other mechanical 
appliances. 
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is nMuovcd .‘uul roflccfod 
iij)\v.nrd. Tills scpI ion of 
lioiH' is from ono and 
oiU'-lialf (o two inalios 
in lonfff h and ahouf half 
an iiH'li Ihiok at th(> 
arlictdar surfaco, and is 
trianRidar in shape (Fig. 
2). At the joint surface 
tlie capsule is sjilit up- 
ward for about, an inch 
at both the anterior and 
liosterior margins of the 
bone flap. As the flap 



Removal of 11,0 1,, mo of tlio onpsulc vith tllc F.G. 3 

flap from lli(> inner bone attached is re- Rcmov'al of the attached 
Iioad of the til)in. In- n, /'if U nnt internal semilunar cartilage 

cisions ext end upward ' . as the flap is reflected upward. 

through the cafisule. been removed), the in- 
ternal .semilunar cartilage will be seen to be attached 
to the flap but still bound to the head of the tibia at its anterior and pos- 
terior ends (Fig. 3). After full reflection the cartilage is removed with 
scissors from its attachment to the inner aspect of the flap- AMien le 
flap is fully turned up, the whole inner aspect of the joint is exposed an , 
by flexion and abduction of the leg on the thigh, the fat pads, t le a^^aia 
ligament.s, and the interior of the joint in both the anterior an pos eii 


aspects can be e.xamined (Fig. 4). a . A •nwn 

To shorten the ligament, the ligament and bone ap aie i‘ 

strongly downward and the point to w 
/y the articular surface of the bone flap ca 

1 be brought is marked by a chise cu . 

^ This distance has averaged three-quai 

V of an inch in the writer’s cases with ‘ 

/ maximum of one and one-quarter me • 

l\( One-quarter of an inch below 

notch is chiseled in the side o 
according to the depth and wi 
\\ bone flap. Additional bone is t 

^ flap. At the .owe.- end 

x. ' overhanging bone is left i 

lower end of the transp an 

be slipped and locked. hpvcled up' 

^ , of the area of the tibial end is ° ^ 

Exposure of the interior of the ^ inward, and the upper a ^ 

joint, obtained by abducting the ^'aiO ana i i denuded of ti e 

tibia on the femur. Note the surface of the bone flap , j out- 

outline of the neiv bed for the beveling downward 

transplanted bone flap. caruiage uy sunoraV 
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Fig. 5 

Shomng the beveled upper 
surface and the overhanging 
shelf of the new bed to allow 
mortising of the transplanted 
flap. 


ward (Fig. 5). The bone 
flap is then mortised into 
the new bed and locked 
by slipping the lower end 
of the flap, which has been 
slightly shortened, under 
the overhanging shelf of 
bone (Fig. 6). It should 
be noted that the part of 
the ligament formed by 
scar tissue is brought 
against the denuded bone 
of the tibial head above 
the new bed. The inner 
surface of this part of the 
capsule should be scari- 
fied, so that in healing 
it will be firmly adherent 
to the bone and entirely 
eliminated from the shortened ligament. 

The whole bone flap can be implanted 
forward on the new bed if one wishes to in- 
crease the obliquity of the anterior fibers of 
the ligament which might act as an additional 
check on any forward movement of the tibial 
head on the femur. This has not been neces- 
sary in any of the writer’s cases. 

The anterior and posterior incisions of 
the capsule are closed with catgut (Fig. 7). 

Plication of the cap.sule by overlapping of the 
edges of these incisions with mattress sutures 
would strengthen the inner side of the cajisule 
if this was thought necessary. The skin is 
closed in the usual manner. A hinged cast 
is applied. The knee is kept quiet for the 
fir.st two weeks and the patient is then allowed 
to be up with use of the leg and graduated 
exercises for the development of the quadriccjis. 
is advocated for six weeks. 

The author has operated on five ca.«es with excellent result 



Transplanted flap 
in position, showing 
the locking of the 
flap and the de- 
nuded portion of 
the capsule approx- 
imated to the raw 
bone above the flap. 



Fig. 7 

Suture of the capsule and 
fibrous covering of the flaji. 

Use of the hinged cast 


CASE REPORTS 

C.\sr. 1. \Y. H. H.. male, forty-nine years old. an inm worker. wa< se< n on Ma.v 

7. 1P31. with a history of having seven’ly injurerl the right knee in a fall from a seafTold 
eleven months ]nv\ioU'ly. Tlie patient had l>een tivated by a ca^t and a knii' eag'- 
for .six week.s. Two months later, the cartilage liad ber-n ri-mtivi.al, with no impnwetnt nt . 
riiysiotliempy and a brace had then Ixa-n employial for four months, followed by tie- u^o 
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'-<' -l,.C to ,.0tu„. .0 ,« , 

dornoL ovor the holl of Urn Ubir H^Turr 

than ihc loft. Tiic-rc \vas mofion :,! i i • ' 1'’"® «nc-ha[f inches smaller 

(catinintod). Tlic rocker test was 'if ‘ '^'^^rces 

negative for bone injury. " ^^of^'dgenographic examination was 

til)ial atJiclunent.***'^ "deni.il Jaieraf iignincnt was sliortcncd by transplantation of the 
to wo'rk inVour 'iiioiillt'. The patient teturned 

Htthu“ wr:s »■■■< 

tober 5, J93] Xhr rnthnil"* ^P"'i“*pYtsetl twenty-seven years, was first seen on Oe- 
that tln’ee V ;..s eVio ,! v s ■'' I'^'f S'- 

loKl been toatetlllv 11 °^^; • t of"" "a ‘T ^ 

who had also used bio I i- ‘ I- "'Zt’ " applied a splint for two weeks, and 

had relltVn^ app bcatmns. .Yo other treatment had been given. The knee 

n-ome and inui n<^ d T \ T Tiic patient Imd gradually become 

eonl; e ' M r the tiL when she was 

seen bj the aut hor she was unable to bear weight on the leg 

There wri' no !''n' thigh and calf, 

flo-ved and c-xtended''" r tenderness. The knee could be fully 

35 decrees P'l • ' Phcrc was motion in abduction ^^■th the knee extended to 

Dofi, be enf , Separated by two fingerbreadths. 

confr'ietiie ^ “’^''f'^'cnt of the tibia on the femur was present. There was 
con actmc of the tendo achillis, so that the foot could not be flexed quite to a right 

' A o.vamination was negative for bone injury, 

nnrinr. to'’^ internal and crucial ligaments was made. On October 6, 1931, 

eas anacsthosia, the contracted tendo achillis wms stretched; the foot was bi'ought 
rJnxra^ +j ^ aiiglc; aiid a cast was applied. This cast was worn for ten 

an len a linged cast was applied. The patient was given e.vercisos and encour- 
aged to use the leg. 

II 'recks the p.aticnt was again seen, at which time she walked veiy 

flf "^hc cast was removed and definite improvement in the musculature of 

e iig 1 and the leg was noted. There was still consideiable lateral and antero- 
pos eiioi pa}. The patient was advised to continue the use of the knee and exercises, 
an t le inner side of tlie heel was elevated a quarter of an inch. The patient returned 
m two weeks and stated that tlie knee had given way several times and was painful. 
Examination at this time showed increase in fluid wdth some swelling of the joint. 

On December 11, 1931, the cartilage was removed, and examination of the inner 
side of the joint showed that both crucial ligaments had been torn and had almost en- 
tirely disappeared. The internal lateral ligament was tliinned in its lower p.art. The 
ligament was shortened by transplantation of the tibial attachment and by plication 
of the capsule along the anterior incision with mattress sutures. 

A straight cast was worn for four weeks, after which a hinged cast was applied. Use 
of the knee was encoui'aged and exercises wore employed for eight weeks. Seven montiis 
after operation examination showed the right thigh to be the same size as the left; there 
was still moderate anterior motion of the tibia on the femur when tlie knee was fie.vcd. 

In a communication eighteen months after operation the patient stated tlmt she 
was woi’king regularly as a cook and that the knee gave her no trouble. 

Case 3. R. G., male, a filling-station employee, was seen in June 1932, with a his 
tory of having injured the left knee four months previously when a truck had backee 
into him. The knee was badly bruised and swollen and had been bandaged by a loca 
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genographic examination, had disclosed no fracture. The knee had remained swollen 
and “wobbly and the patient had used a cane ever since he had discarded the crutches. 

Examination of the left knee revealed considerable swelling over the inner side of 
the joint and tenderness over the head of the tibia and the anterior end of the internal 
cartilage. There was abduction of 20 degrees of the tibia on the extended femur. 
There was limited extension of the knee to 10 degrees and motion in flexion to 1 10 degrees. 
The rocker test was negative. The left thigh was three-quarters of an inch smaller 
than the right. Roentgenograms showed definite spur formation at the inner margin 
of the head of the tibia. 

At operation the internal lateral ligament was shortened. The internal semilunar 
cartilage showed a longitudinal tear (bucket-handle tjqie). This cartilage was com- 
pletely removed. 

A hinged cast was applied and use of the knee and exercises were allowed after 
two weeks. The cast was removed after six weeks. 

Examination fourteen months later showed a perfectly stable knee. The patient 
stated that he was playing semi-professional baseball. 

Case 4. P. L., male negro, thirty-two years of age, a stevedore, was first seen in 
October 1932 because of a “weak knee”. He stated that nine months previously while 
at work his right leg had been caught in a “hoist” rope and he had been thrown into the 
hold of a ship. He thought that his knee had been pulled out of joint. He had been 
treated at the Marine Hospital and had worn a cast for four weeks. Three weeks later, 
the cartilage had been removed. He had been unable to work as the knee gave way 
and became painful. 

Examination showed some swelling of the right knee with excess fluid in the joint 
and tenderness over the head of the tibia. There was abduction of 20 degrees of the 
tibia on the femur. Definite forward motion of the tibia on the femur was present. 
Eoentgcnographic examination revealed an increase of the joint space and irregularity 
of the tibial spine. No fracture was present. 

The usual operative procedure was employed. On examination, the crucial liga- 
ments were found to be intact but relaxed. 

A hinged cast was applied and exercises were given for eight weeks. 

Examination, si.x months later, showed a stable knee. The rocker test was negative. 
There was some soreness on prolonged use, but the patient was able to drive a dclivcrj* 
truck. 


Case 5. M. D., a white school boy, seventeen years of age, was first seen in June 
1935. He had injured his left knee a number of times playing football, and the knee 
locked and swelled three or four times a month. 

Examination showed a powerfully built young man; ho weighed 230 jwunds and 
his height was six feet, three inches. The left knee revealed some swelling, tcndpme.ss 
over the head of the tibia and the cartilage, some atrophy of the thigh, and slight lateral 
and anteroposterior play. The roentgenograms were negative for bone injurj’. 

At operation through the Jones incision, the torn cartilage (bucket-handle iype) 
was removed and after three weeks the patient was given exorcises and was permitted 
to use the knee. Following opemtion. the knee remained weak and slipped back and 
forth in spite of exercises. Six months later, the knee continued to slip and to give way. 
Examination showed the quadriceps to be well develojK-d; the left thigh was half an inch 
smaller than the rigid. There was motion in abduction with the knee extended to 15 
degrees. The rocker test was positive. 

In January 1930, the usual ojicndion was performed. There w.as some drainage 
from the wound after one week. Tiie knee wa.s kept in a cast for nine w.-eks; hinges 
were not used, .\ftor n'lnoval of the cast the patient was pennitted to u-e the knt'c 
and was given exercises. 

Four months after the o]>er:ition. examination n^vealed the thigh mu-ch-s to Ix' still 
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.snincwliiit Jitiopliicd, l)u) llic pnlicnt. w-jilkcfl wvll. TJhto wns no lateral motion with 
tile; IviK'c straight and no antcroposlenhir play, 

"Phis i)!i {)(!!• is offered (o (hiscrihe an operative procedure to remedy 
lh(' iiist.ahilily of the ktu'e due to injuries of the internal, lateral, and 
crueial ligaments. 'Fo the author it seems theoretically sound; mechan- 
ically it has proved simple l)ut aeenrate, aiul in the few ca.scs in which it 
has been used it has gi\'en .s.af isfaetoiy results. 
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MELORHEOSTOSIS LERI 


A Case Report 


BY RICHARD B. DILLEHUNT, M.D., AND ELDON G. CHUINARD, M.D., 
PORTLAND, OREGON 

From The Shriners’ Hospital for Crippled Children, Portland, Oregon 

In 1922 Leri and Joanny reported a type of bone pathology previ- 
ously undescribed, to which they applied the descriptive name of “mel- 
orheostosis” or “flowing hyperostosis of a limb”. The characteristic 
lesion is revealed by roentgenograms which show a dense, eburnated, 
linear streaking of the bones of an extremity, often beginning in the 
scapula or pelvis and extending along one side of the long bones into some 
of the carpal or tarsal bones, causing Leri to liken the appearance to a 
candle flow. Only one extremity is ever involved in any individual, 
which suggested to Putti the name “osteosis eburnisans monomelica”. 

The clinical picture is not nearly so definite as the roentgenographic 
findings which really establish the diagnosis. The symptoms are in- 
definite and vague and serve chiefly to lead the physician to examine 
the skeleton roentgenographically. 

Nineteen cases have been reported to date-; some were recorded as 
unidentified conditions, 
but they are now recog- 
nized under this classi- 
fication. Eleven of the 
patients were males, the 
ages ranging from eight 
to fifty-four years. The 
right side was affected 
in twelve cases, and 
the upper extremity in 
the same number of 
cases. 

The following case 
which has come under 
tlie observation of the 
authors is interesting be- 
cause of its singular as- 
sociation with sclero- 
derma superimposed 
uiion the area affected 
in the bone and covering 
the same general pattern. 
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CASE REPORT 

F. H., a white boy, ten years of age, entered the hospital on April 26, 1934, because 
of deformity of the left leg. He had been a full-term baby; the deliveiy had been un- 
eventful; and infancy had been normal. When the patient was about six months of 
age a nurse had noticed that the left thigh was “hard”, and soon afterward the left leg 
had become hard also. The condition affected the lateral aspect onl 3 ^ Between the 
ages of one and two years, this area had become “whiter”, and at about five years the 
skin had become rough. Neither the boy nor the parents could remember exactlj^ when 
the other symptoms had developed, but it seemed that he had alwaj’s limped a little, and 
the mother thought “this was because his knee was stiff”. A short time prior to hos- 
pitalization the patient had accidentallj’ struck himself on the left thigh with a baseball 
bat; there had been no previous injury. After this accident, he complained of pain for 
the first time, crj’ing that night and often thereafter. The mother said he “acted like 
a person with a cramp in his leg”. He was taken to a local doctor who discovered the 
left lower extremitj’ to be one inch shorter than the right; the parents and the boj' had 
not been aware of this. On writing to the hospital one month later, this doctor said 
that the boy “is just recovering from an attack of acute lameness and pain in the left 
hip and knee accompanied by fever”. Traction had been applied at home with relief; 
its removal always resulted in a return of the pain. The school teacher later told the 
mother that the boy had been crying with pain off and on all winter. 

The physical examination was essentially negative except for the left lower extremity 
and a degree of malnourishment. Notes made on admission state; “There seems to be 
some pathology with reference to the left hip which discloses limitaticn of movement 
in all directions. There is thickening of the skin and subcutaneous t issue extending from 
the anterior superior spine of the ilium down to the foot, which restricts flexion of the 
knee (Figs. 1-A and 1-B). There is no complaint of pain on movement of the joints. 
Roentgenogran s of tlie skeleton disclose radiating sclerotic bone shadows of the left 
ilium and a similar shadow at the head of the femur, and combination of cystic-appearing 



Fig. 5 

Showing cxtcn.'ion of o.cfotic flow into the a.^tnigahi.-', sr.Tphoid, .-itid inet.'it.ir.-.ih 
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known sj’inptoin.s is plncod nt six jnontlis of age. The widespread 
.‘^(■lorodornia i)rc.seni in tliis case ha.s not boon hitherto reported and is 
partiinilarly interesting in that the .sclerotic area of the skin is directly 
snperiin))nsed over the sclerotic area of l)one. Tlie report of fever fol- 
lowing the injury might he interpreted as giving .support to the theory of 
an infeetiou.s process. Shortening, not often noted, was present. In 
this ca.se, unlike tho.se hitherto reported, there seem to be associated 
lesions in tlie upper end of (lie fennir which suggest the appearance of 
osteitis fibrosa cystica. 
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TREATMENT OF INTERCONDYLAR FRACTURES OF THE 
ELBOW BY MEANS OF TRACTION * 


BY ETJDOLPH S. REICH, M.D., F.A.C.S., CLEVELAND, OHIO 

From the Orthopaedic Service, ML Sinai Hospital; and the Anatomical 
Laboratory, School of Medicine, Western Reserve University 

Of all the fractures occurring in or around the elbow joint there are 
none that offer such perplexing problems of treatment as intercondylar 
fractures. Fortunately they are rare, for, despite careful treatment, most 
cases end in complete ankylosis of the elbow joint. In a recent paper, 
read before the American Academy of Orthopaedic Surgeons, James S. 
Speed emphasized the problems that confront the surgeon in dealing 
with this type of fracture which receives but scant attention in text-books 
on fractures. 

The cause of intercondylar fracture is direct violence either from a 
fall or from a direct blow over the tip of the olecranon. If the force strikes 
obliquely either the capitulum, or the articulation for the head of the 
radius, or the trochlea, the articulation for the trochlear portion of the 
ulna is fractured and the elbow joint is completely disorganized in conse- 
quence. Worse still, when both articular areas are fractured the proximal 
end of the shaft of the humerus is wedged in between the fragments and 
may be forced into the elbow joint. 

Inasmuch as muscle contraction is the direct cause of deformity in 
fractures of the long bones, one can readily appreciate that the most 
bizarre deformities must follow intercondylar fractures of the elbow be- 
cause of the complex muscle attachments around the joint. Contraction 
of the triceps muscle posteriorly and of the biceps and brachialis anticus 
anteriorly is the chief cause of deformity following fractures which pene- 
trate the elbow joint. In addition, the attachment of the pronators and 
flexors on the trochlea and of the supinators and extensors on the capitu- 
lum tends to exaggerate the deformity and to enhance the iiroblcm of 
treatment. 

Intercondylar fractures of the elbow joint fall into two classc.v; T 
fractures and Y fractures. In most T fractures (Figs. 1-A and 1-B) there 
is a transverse fracture of the lower humeral shaft and a vertical fracture 
separating the articular areas. The proximal end of the .«haft is driven 
between the articular fragments, completely di.^organizing the elbow joint . 
Even if the distal end of the shaft of the humerus is not forced between the 
articular fragments, the fragments are driven backward and the angula- 
tion results in a dorsal displacement of the elbow joint, due to coutraction 
of the muscles of the upper arm. 

The Y fractures of the elbow joint are divided into two grou])'-; 

* Read at the Aiinu.nl Meeting of the .\merican Orthoparnlie .\sifyi:ilien. Mih.’.aul.'-e, 
tVisconsin, M.ny 19, lOtiO. 
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I'ig. Antowposloviov view. Fig. 1~B: Lateral view. 

fractures of tlie cajjitulum and fractui’os of the trochlea. When the 
capitulum is fractured (Figs. 2-A and 2-B), it is displaced upward and 
the liead of tlie I'adius usually accompanies it, the ulna slipping in between 
the fractured capitulum and the trochlear portion of the articular area. 
When the trochlea is fractured (Figs. 3-A and 3-B), it is displaced upward, 
carrying with it the ulna and again disorganizing the elbow joint. In this 
type of fracture there is very frequently an injury to the ulnar nerve; 



Intercondylar Y fracture, showing 
Fig. 2-A: Anteroposterior view. 
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Fig. 3-A Fig. .3-B 

Intercondylar Y fracture, showing splitting off of trochlea. 

Fig. 3-A: Anteroposterior view. Fig. 3-B: Lateral view. 


hence one must always test the ulnar distribution to determine the extent 
of the nerve injury. 

In the treatment of intercondylar fracture one has no hesitation in 
recommending open reduction as the only procedure which offens any 
hope of complete functional restoration. The technique commonly 
advised is frank exposure of the fragments and the securing of the frac- 
tured portion with nails, screws, or bolts. Neverthele.ss, the results arc 
unsatisfactory. This is undoubtedly due to the difficulty of reducing the 
fragments displaced by muscular contraction. Moreover, after the frag- 
ments have been brought into proper po.<ition, it is difficult to retain them 
by any form of artificial fixation. Tlie fore.shortening which results 
from the overriding of the fragments by the .'^haft must be corrected before 
the fragments can be ajiiiro.ximated. This is accomplished by traction 
whereby the articular fragments are jnilled into position jiast the distal 
end of the shaft and a]i]iroxiinated to each other; the distal end of the shaft 
is then maintained in projicr relation to the fragments. Soinctinics a 
Kirschner wire is inserted through the olecranon procc.ss of the ulna, or a 
Kirschner wire or a Steinmann pin is driven through the distal fniclnred 
fragments of the humerus in the elbow joint. Even if this jiroccduri' doe.s 
correct the overriding, one still encounters difficulty in jirojicrly aiqiroxi- 
mating the articular fragments and in retaining them in jirojier alignment. 
Bearing in mind the difficulties of treatment, the writer employed the 
following method of correcting a T fracture in which there was coinjileto 
disorganization of the elbow joint with scjniration of the articuhir frag- 
ments by the distal portion of the lmmer.il shaft. Old-fashioned ice tongs 
were emidoyed in the traction. The medial eiiicondyle w:is exjm-ed by 
an incision, two to three centimeters long, on the ineilial side of the elbow 
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joint.. One iR'ong of tlic tong.s wa.s inserted into the me- 
dial ejiieondyle and the incision ivas closed. The same 
jirocednrc .wa.s em])lo3’’ed on the outer side of the joint, 
the other prong being inserted into the lateral epicondyle 
and the tongs .secured in place by means of the screw at- 
tachment on t he tong.s. A specially constructed Jones 
humerus splint (Fig. 4) was applied; the traction portion 
of the splint was extended downward for a distance of 
eighteen inches, instead of the two inches which one 
usually employs in using this .splint. The end of the tongs 

was lashed to the traction end of 
the Jones humerus splint and 
the patient was allowed to walk 
about. Every few hours the 
tongs were tightened and traction 
was increased, the position of the 
fragments being noted by roent- 
genograms and by the fluoio- 
scojie. Should it be necessai)' 
to keej) the patient recumbent, 
skeletal traction by means of the 
tongs can be employed with the 
aid of a Thomas arm splint (Fig. 
5). A hinged right-angle exten- 
sion "with a block extension is 
attached, so that the position 
of the elbow joint can be con- 
trolled from the forearm while 
traction is applied. 



Treatment of intercondylar fracture Jth' skeletal traction in Thomas arm splint. 

In the patients treated, overriding and then, by 

shaft was completely overcome mthm ^ ; roximated and 

screwing the tongs more tightly, the fragments 1 

the gap in the humeral articihation rvas JfjUard trac- 

meral shaft was then adjusted m J overcome. This posi- 
tion on the forearm, the f splint for a period o 

tion avas maintained by the modified „ „.,,ic,li frcqnen' 

approxhnately three weeks with a^ryUtt eMenlt^^^^^^ „ 

roentgenograms showed that sufficien , U j ,,,os retoinctl for 

removal of the tongs, but the Jones Immeins sp. 
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another two weeks. The arm was then placed in a sling and active mo- 
tion was begun. 



Fig. 6-A 

Intercondylar T fracture. 
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InlctvomiylarTfnioturc Oatcr.v! Intercondylar T f.-actun- i.'intc ni.'vi-ti-rie 
view) followinc skeletal tractioti. vieiv> followinc >k> !ei;,l trac'nn. 


ni, Nvm. NO «, iH-roiu n iti-v': Qc&Crt liCUf' L-lkl fiTk 

B. E- e. 

^'^ 53 ^' 



1002 


R. S. REICH 


In treating Y fractures of tlie elbow, the same method is employed. 
In the ea.se of a fracture of tlie troclilea with upward displacement of the 
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medial articular portion of the humerus, one prong of the tongs is inserted 
into the medial condyle through a small incision which lays bare the epi- 




Fig. 7-B 

Intcrcondj’lar Y fracture of trochlea 
(lateral view) following skeletal trac- 
tion. 



Fig. 7-C 

Intercondylar 1’ fracture of trochlea 
(anteroposterior view) following skeletal 
traction. 



Fig. 7-D 

Intercondylar V fracture of trochlea. End result. 
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c-oiu ylo. I iu! odior pronjr is t hen iiisoriod into the lateral epicondyle in a 
Hinilar manner. The same type of Jones- hmncrus splint, with unusually 
lonR 1 rae u,n attachment , is applied. In this type of fracture, instead of 
M might downward traction, the tongs are forced toward the lateral troch- 
lear portion of the elbow joint. In this way the displaced fragment is 
appro.Minated m proiier position to the capitulum and is drawn down into 
proper alignment until siinicient callus has formed to render traction by 
the tongs supm-fliious, and latm- the Jones humerus .splint can be removed. 

In fiactiiic.N of the caiiitulum, with conijilete upward displacement of 
t !(' fiagment, the .same jjrinciple is cmplo 3 md. In this, as in the other 
tj pcs of fracture, the tongs are first in.sertcd into the medial epicondyle to 
aM)id injuring the ulnar nerve. 'I’lie tongs are forced medially until the 
capitulum has been brought down into proper alignment with the trochlea 
and the gaj) in tin? articular face is closed. 

1 his method of producing traction b}’’ ice tongs ha.s been employed in 
treating si.v patients, all showing .simple fractures. Five of the patients 
wen* males. Of these si.v patient.s, four presented the T type of inter- 
cond.ylar fracture and two the Y type. The one female patient exhibited a 
T fracture. Of the two Y fractures, one involved the trochlea and the 
other the caiiituhun. Of the .si.x patients, good results were obtained in 
three*; two of these patients had T fractures and the third, a Y fracture. 
Fair result.s were olitained in two ca.ses, one of which was a T fracture and the 
other a Y fracture. In the ca.se of the one female patient, the result was a 
comiiletc failure, owing to the fact that both articular fragments were so 
bad!}'- comiiiiiiutcd that .satisfactory purchase on tlie epicondyles by the 
t ongs was impossilik*. In treating this patient the device was abandoned. 


COMMENT 

Si.x instances of intercond 3 dar fracture are reported in this papei, 
together with end results, the object being to suggest a new'^ device in the 
treatment of a very intractable type of fracture. The recital of enc 
results is merely an incident in the pi-esentation. 

None of the fractures treated Avas compound. In compound fiac 
turcs the immediate application of ice tongs is contra-indicated. A de ay 
of five to ten days, or until the fracture has been conAmrted into a simp e 
fracture, before skeletal traction is resorted to is most important. s a 
matter of fact, in all instances of intercondylar fracture there is scAcre 
SAvelling and ecchymosis, and no harm results from deferring application 
the tongs until the tissue resistance has been restored. Traction i_^ 
tongs is also contra-indicated in cases AAdiere there is such maikec 
nution of the intercondylar fragments that the prongs do not gam purem 
Avhen applied. Infection in or around the elbow joint is obviously a ■ 
contra-indication to the use of this method of correction. 

Although intercondylar fractures of the femur are not ‘ . 

considered, it should be reported that the AATiter has succe.ss v y 
this method of treatment for that type of fracture. 
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THE SELECTION OF THE ANAESTHETIC IN CASES OF 
FEACTURE OF THE JAW 


BT H. H. WEISENGREEN, D.D.S., FRESNO, CALIFORNIA 

From the Division of Orthopaedic and Traumatic Surgery, The General Hospital of Fresno 

County, Fresno, California 

In traumatic injuries to the face, particularly in those which include 
maxillary fractures, the necessity of immediate surgical procedure fre- 
quently has a tendency to relegate the choice of anaesthesia to the realm 
of pure routine. This circumstance is most unfortunate, for the involved 
area will almost invariably affect, directly or indirectly, either the ali- 
mentary or the respiratory tract or both; therefore, the anaesthetic used 
must be one that will cause the least embarrassment to the normal func- 
tioning of these tracts. It should be remembered, too, that the anaes- 
thetic must offer complete effectiveness during the operation, but must 
avoid, to the greatest extent possible, additional discomfort and suffering 
on the part of the patient. A stormy postanaesthetic period will greatly 
impede recovery. 

As pertinent to the choosing of an anaesthetic, Lundy enumerates the 
following factors: 

1. The patient’s mental and phj'sical condition; 

2. The proposed oiieration; 

3. The technique of the .surgeon; 

4. The requisite of anaesthesia or of analgesia ; 

5. The necessity for relaxation; 

6. The need of quiet lireathing; 

7. The quick recovery of reflexes; 

8. The likelihood of the production of immediate or delaj'cd unto- 
ward results. 

In cases where the mandible ha.s been fractured and immobilization 
by wiring is indicated, considerable controversy has arisen over the que.<- 
(ion of wiring the jaws while the patient is under a general anaesthetic. 
Among others in favor of this method is Henscl who cites a series of eight- 
een cases of immediate fixation of the mandible under general anaesthesia 
in which no comidications from vomiting occurred. He states that the 
depth of the anae.sthcsia need not be great. Since in general anaesthesia 
there are usually three recognized stage.< — a primary (a!ialgesic) stage, a 
secondary (e.xcitement) stage, and a third (surgical) stage —it is assumed 
that ho refers to one of the fir-it two. 

'rhe author's own experience with wiring the jaws while the i)atient 
is anaesthetized and tmconscious, however, has not recf»mmendf‘d the 
continued Usc of this method. In a number of instances where the jaws 
were immobilized with the patients tmder a genenil anaesthetic it wa< 
very difficult to obtain and maintain .-■.■iti^facton,- oeclii'inn. In adintion 
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to (!)(' iisu;il (li/IicuKirs (Mic()un((>ir<l, llicrc were (hroo caso.s of near fatal- 
ities,— (wo })a(u'n(s swallowcal (heir longues and a third developed 
pneumonia. Where eondilion.s indienie general anae.sthcsia, and im- 


mohilization hy wiring is the ehosen method of fi.vation, the writer coirsid- 
('i-s It feasihh' to place tli(> ('yelet win>.s- in tlieir re.spective positions, hut 
advisahh' to refrain from efunpleting intenna.viilary fixation until the 
patient lias regained eonseiousne.ss and lias reeovored fully from the ef- 
fects of (he aiUH'sthetie. 

Jn uneompliea((*(l fracture cases where there has been no untoward 
('lapse of tinu', the author preh'rs local anaesthesia. The be.st results 
have Ix'en obtained with pr('-ana<'.sthetie medication and a fc^v drops of a 
l-j)er-cent. solution of novotmin injected high in the mucobuccal fold in 
th(' region ol operative activity. This utilization of local infiltration, bc- 
sid(’ being conifiletely adequate, jirovides most e.sscntial and efficient 
coojierative nu'asures. It leaves (he patient free to shift his position at 
will, llu'rehy pei’mitting him to a.s.sist in sui)pl}dng countertraction when 
iK'eded. Of even girater imjmrtanee is the necessitj’- of complete mus- 
cular relaxation in securing good alignment of the fragments. This may 
be achi('ved with intramusc'ular injections of novocain to a degree equalled 
by ether administration only in a state of complete narcosis, a condition 
scarcely warranted b}' (he type of operation. 

It is conceded that the cmplojmicnt of general anaesthesia is neces.si- 
(a(('d under certain circaimstances. In fracture cases wliere the initial 
treatment has been delayed until fibrous union has taken place, or where 
extcnsi\'e surgeiy of the bone and soft tissues is required, general anaes- 
tlie.sia is the method not oni}'- of choice but of necessity. Similarly, local 
anaestliesia is definitely contra-indicated in the case in wliich infection 
has alread}^ occuri'cd, for tliere is tiie serious possibilitj'- of carrying the 
infection into the deeper soft-tissue structures and also of endangering 
the bone itself. In these instances tiie writer has made use of ether, rectal 
avertin, and a coml 3 ination of avertin with novocain. Of the first two, 
it is the author’s opinion that the rectal avertin is unquestionably supe- 
rior, primarily because of the following facts: 

1. The anaesthetist is out of the operative field; 

2. Respiration is regular and normal; -i fl 

3. Reduction is accomplished without untoward results vlnci o 

low the use of an inhalation anaesthetic; 

4. There is early relaxation of the muscles of the jaws and 

5. The supplemental employment of an inhalation anae.?t le ic 

avoided; , r „ ,,oii}prv 

6. The dangers of explosion connected wdth the use of i ^ 


are obviated, , . , un ron- 

When ether is to be used, the condition of the patient n ' ^ 

administration and during the p 


Especially in cases where the operative fick 


sidered carefully both before its 
recovery from its use. Especially m y uv.. . 

jaw, the possibility of postoperative vomiting an i s e ec . 
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dismissed lightly. Some operators insist upon the complete emptying 
and washing of the stomach before the ether is given. This precaution, 
while of undoubted value systeraically, rvill- almost certainly bring about 
a mental state approaching hysteria in the person already suffering from 
shock. The reaction most frequently found is the fear of “djdng under 
the ether”. While the patient's mental attitude before the operation is 
deserving of sympathetic consideration, the surgeon must weigh carefully 
the numerous factors which are going to influence both the progress and 
the results of his surgery if it is to be undertaken in conjunction with an 
inhalation anaesthetic. For his own part, he is fully aware of the difficul- 
ties of working over a mouth from which ether vapor is being given off. 

Among the items of direct significance in regard to the patient are ; 

1. Possible asphyxia and suffocation caused by the swallowing of the 
tongue, or by the mouth and stomach secretions in the respiratoiy tract; 

2. Greatly increased salivary secretion; 

3. Possibility of cyanosis produced by faulty position of the head; 

4. Effect of cough reflex on aspiration, gagging, etc. ; 

5. Postoperative shock and fatigue; 

6. Danger of pneumonia; 

7. Impossibility of confining effects of anaesthesia to regional parts; 

8. The extended time factor in recovery caused largely by effects 
and consequences of postoperative vomiting. Not onlj" is the systemic 
reaction to ether involved, but the retching and struggling with the jaws 
immobilized may necessitate the immediate cutting of the tie wires. 
Also, this involuntary .strain creates a grave possibility of displacing frag- 
ments and of loosening fixation which otherwise would have permitted 
normal union. 

Of importance from the standpoint of the hospital arc the increased 
co.sts of operating under general anaesthesia, the greater risk of fatalities, 
and the greater amount of postoperath’e nursing care required. In con- 
nection with this last item, experience has convinced the writer that it is 
essential to maintain constant nursing care until the patient has fully 
recovered consciousness. 

CONCLUSIONS 

In uncomplicated fractures of the jaw, local anaesthe.-ia has been 
found to be completely adequate. At the same time, it offers distinct 
advantages over general anaesthesia. The negative factors common to 
the use of a general anaesthetic, particularly when of the inhalation tyjie, 
are eliminated. It is recognized, however, that serious and involved condi- 
tions, including the jiresence of infection, will necessitate the use of general 
anaesthesia. In these cases the author’s preference is rectal avertin. 
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SACRABTHROGENETIC TELALGIA 
1' . Diin-.iii-.N-TiAi, Diagnosis in SAcjiAiiTimoGENETic Scomosis 

m- IIOIIACE G. PITKIN, M.„., SAN PEANCSCO, CALIFORNIA 

^^^J^cistandinfc of fhc pathological changes that occur in the upper sacra! 

the statistical study, we eliminated all cases in which 
t CIO was a measurable inequality in the length of the lower extremities 
A . lose in \\ nc 1 1 lei e w ere obvious structural derangements, either in 
10 in oina a aricc oi in the external muscular support of thepresacral 
^el earn co umn. e next subjected eighty items of positive or nega- 
tive evidence noted in the physical examination of each case to the 
sciu my o statistical machineiy, each item being compared with 
e\ ery ot lei item in an attempt to determine any primaiy fixed relation- 
sliips among them. Many tendencies were noted, but no fixed rules 

cou d be discovered by this method. Three items in this study deserve 
mention : 

1. In reviewing the literature, we found a general impression that 
the trunk lists away from the side of the chief complaint in approximatelj' 

60.0 per cent, of cases. In each of our cases, the list was determined 
with a plumb-line, and the figures are: heterolateral list, 45.0 per cent.; 
homolateral list, 47.0 per cent,; no list, 8,0 per cent. We noted, however, 
that spectacularly large excursions tended to appear more frequently in 
the Iieterolateral list, — a condition that may cause the observer to accord 
numerical superiority to the deviation which more often arrests his 
attention. 

2. Relaxation of the gluteal muscles, lowering of the buttock, and 
subsequent atrophy of the buttock have been noted in cases that showed 
sacrarthrogenetic telalgia. In each of our cases the relative height of the 
inferior margins of the buttocks w^as determined with a spirit-level. In 

55.0 per cent, of our cases there was a lowering of the gluteal fold on the 
side of the chief complaint; the relationship "was heterolaterai in 28.0 
per cent., and the buttocks "were level in 17.0 per cent. In other words, 
if the level of the buttocks is unequal, the chances are approximately 2 to 
1 that the lower buttock is on the side of the chief complaint. 

* Tliree articles have been published under the same title.= The fifth is nov j” 
preparation and will deal with the treatment of cases in which sacrarthrogenefjc te b 

is present.^ equipment we are indebted to the Powers Division of tho 

Remington-Rand Company. 
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3. In each of our cases the relative height of the shoulders was 
determined with a spirit-level. The figures for the relationship of the 
lower shoulder to dorsal scoliosis are; heterolateral relationship, 80.0 per 
cent.; scoliosis present, but shoulders level, 3.0 per cent.; scoliosis absent, 
but shoulders not level, 9.0 per cent.; homolateral relationship, 8.0 per 
cent. Thus, if the level of the shoulders is unequal, the chances are al- 
most 10 to 1 that a dorsal scoliosis is present. Furthermore, if a dorsal 
scoliosis is present, the chances are 10 to 1 that the convexity of the curve 
is on the same side as the higher shoulder. These facts have been noted 
many times in the literature, but we repeat them because they arc of 
value in the determination of doubtful curves. 

In our next investigation, we combined groups of two or more items 
that showed definite numerical relationships and subjected these groups 
to comparative study in the statistical machines. These studies pro- 
duced figures of 90.0 per cent., and upward, to justify the following 
three conclusions; 

1. In normal subjects, the production of any type of scoliosis by 
voluntary muscular effort regularly is accompanied by pelvic torsion.* 
This torsion is associated Avith a tilting of the sacrum toward the ilium 
that shoAVS the smaller angle of inclination, and toward the apex of the 
lateral curve of the lumbar spine. More simply stated; right or left 
pelvic torsion normally is associated Avith a homolateral curve of the 
lumbar spine. 

2. In normal subjects, the reflex muscular response initiated by an 
experimental lengthening of one loAver extremity reverses this relationship, 
apparently in an attempt to correct the fixed lumbar curve.** Under 
these conditions, right or left pehuc torsion is associated Avith a hetero- 
lateral curve of the lumbar spine. 

3. In sacrarthrogcnetic scoliosis, either of the aboA’e relation.ships 
of lumbar curA'^e to pelvic torsion may be present in the habitual stance. 
The heterolateral relationship, hoAA'cA'cr, regularlj' is associated A\'ith 
many other evidences of a disturbance in the function of the upper 
sacral joints. 

Thus, in normal sacro-iliac function, Ave see that the lumbar curve al- 
Avays reflects the tilt of the sacrum AA'hich, in turn, reflects the pelvic 
torsion. If one alters the factor of sacral position (in relation to the 
constant plane of the horizon) and produces an abnormal lateral tilt by 
experimentally lengthening one loAA'cr extremity, the lumbar eurve rcfleet.s 
the abnormal sacral tilt, but it docs not reflect the pelvic torsion. If the 
factor of pelvic torsion is altered by abnormal iliac mobility, such as Avas 
shoAA'u by the case reported in the third article of this series, the lumbar 

* For the Kike of brevity, we use ttie term “pelvic torsion" to indicate ant.aconiftic 
motion of the two ilia about a horizontal tnmsverse axis that pa‘^‘=e.<: throuch the syni- 
pliATsis pubis. “Ripht torsion” indicates that the ripht ilium shnw.>: a smaller anple of 
inclin.ation than the left, and rice tersa. 

*• A detailed description of the ch.anpes produced by exj-vcrirnentallv ler.cthcnir.p 
one lower extremity was presentetl in tlie second article of this scries. 
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sacral tilt 


POF.SAL CURVE 


HIGH 5HQUL0EPx 


A siiiijile nielliocl of measuring and recording 
.saorarf Jirogciief ic scoliosis. 

I I , (he following routine proce- 

\ / ‘‘'"■‘i: Request the subject to stand "at ease” with 

/ the iiarids at the sides and with the unshod feet 

LUM5AR CURVE aljoiit three inches apart. Expose the entire back 

n»d (he lower extremities. Palpate and mark oid 

uio dorsal, lumbar, and sacral spinous processes. 
Jvccord (he lumbar and dorsal curves just as thej’ 
appear from the marks on the liack. Note and re- 
1 I cord (he lilt of the sacrum and, if it differsfrom the 

\ / lumbar curve, rccheck the markings of both. (In 

- 1 - u. I our c.vperioncc, the failure of the two to coincide 

SACRAL TILT j uuh‘ca(c.s a sacrolumbar disturbance.) Note and 

1 record the level of the shoulders and, if the higli 

slioiildcr is not on the same side as the conve.xity 
I V of (he dorsal curve, reclicck the marking of the 

j latter. (In our experience, the chances are 10 to 1 

I j that t lie iiigli sliotiider will coincide with the dorsal 

j j convexity.) To measure the rotation of the shoul- 

'4 j dcr girdle, place a ruler or other straight edge upon 

PORSAL CURVE j the floor m contact with the subject's heels; take 

j one end of a three-foot tape or string in each hand 

T and, liolding it taut and horizontal, bring it into 
• j I light contact with the skin over the spines of the 

subject’s scapulae ; sight downward across the tape 
I and compare its position with that of the ruler on 

j the floor. Record the shoulder that tends to be 

--4 I rotated backward behind the plane of the heels. 

HIGH 5HQUL0EPx | The rotation of the pelvic girdle is measured and 

recorded in a similar manner, except that the tape 
I . I is held in contact with the most prominent por- 

' '■''T ' tions of the buttocks. If marked atrophy of one 

I or both buttocks makes these landmarks unreh- 

1 able, the tape may be held behind and parallel to a 

/ I I'ue joining the posterior superior iliac spines. 

"4 Measure the list by dropping a plumb-line through 

5HO0LPER GIRPLE | t|j 0 intergluteal fold. If the spinous process of 

the sevenrii cervical vertebra (vertebra prominens) 

1 I lies completely to one side of the plumb-Ime, 

j I'ecord a list to that side. (Frequently, a lateral 
( shift of the pelvis is present, as indicated by tlie 
\ fact that the plumb-line does not fall midway 

\ / j between the heels. This shift may be recorded 

1 -I- i/ I by a horizontal arrow placed below the rest ot ta 

ROTATION mviC GIRDLE | pattern.) The iliac inclination is ineasured witn 

an inclinometer and is recorded in degrees on tne 
^ I appi'opriate side of the pattern. 

I curve still reflects the sacral tilt, but it does 
not reflect the pelvic torsion. Therefore, 

^ j we may state our first two diagnostic rules. 

ILIAC INCLINATIOM | j jj lumhar spine is normal, the 

Pjq j ^ hmibar curve reflects the position of (he 

sacrum. It will be noted that this ru e 
applies, not only to a lateral tilt, but also to the forjvard tilt of t le 
sacrum which is reflected in the lumbar lordosis. 

2. If the lumhar spine is normal, and if the loiver extremities 
equal in length, the lumhar curve normally reflects the pelvic 
reversal of this relation indicates abnormal mobility of the sacro-tliac 
In all of our cases of sacrarthrogenetic scoliosis, we have 
certain findings at each examination in the form of a simple ciagra 
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The method is shown in Figure 1. These diagrams are convenient, not 
only in checking the progress of a single subject, but also in grouping 
records that show like patterns of scoliosis. If one arbitrarily selects 
left-lumbar scoliosis as a constant and combines it with the four varia- 
bles — dorsal scoliosis, rotation of the shoulder girdle, rotation of the pelvic 
girdle, and list of the trunk — sixteen combinations are produced. (See 
Figure 2.) The sixteen combinations of right-lumbar scoliosis with the 
same four variables are, of course, mirror-images of the left-lumbar pat- 
terns. 63 '^ reversing all of the findings in cases that showed a right-lum- 
bar curve, we grouped our records into the sixteen patterns illustrated in 
Figure 2, and continued the statistical study of the individual groups. 

This study immediately focused our attention upon two patterns of 



I.ofl-hnii!>.ar s-irrartlirocfiictic scoliosis. Tiic Hciirc licncatli each pattern indicates the 
incidence per cent, of that pattern in this series. Tlie ficure in the upper corner of each 
fnime shows the cliances (related to unity » that prevailed in this scries of fmdinq the naine<i 
pelvic torsion on the side indicated. Tlie ficure in the lower corner of each frame ‘hmv.s 
the chances of alterinq the pattern hy manipulative rotation of the pelvis towa’-d the in- 
dicated side and will he discussed in th<' final article of this.se.-ies. The sixteen patterns 
of nqht-lunihar s icrarthroqcnetic scoliosis are iiiitTor-itnaces of the left-lumhar patte-ns 
U'.l, s’-fJ, o-C, .;•/), etc.,'. ' ' ‘ ‘ 

voi. .will. N’o. 4 . ocTOnitn ic;'; 
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scoli„.is (Fig. 2, A-] and B-S), "Transilional .scoliosi.s” is the term used 
Jo <i('..enl)r> I lie single eunm (hat siunvsn rotation toward the convex side,' 
iHil we liave not found in flm literature aii}^ name for the double scoliosis 
that sliows a rotation tow/ird file eoneavity of oaeli curve. Since these 
(wo patterns in onr si'ries liaw; .shown the same fundamental significance, 
w(' feed that they should hear in common the t-iUe ]>y which the single curve 
ahead} is known, and that (luy should ho designated as “single” and 
‘'double” transitional seoliosis. 

^\ e make a practice of gently maniimlating the spine and sacral 
.ioints as a jiarf ol our routine physical examination. Whenever sounds 
are obtained that seem to indicate a sudden alteration in the po.sition of 
(he upper sacral joiuts,'*' we immediatel}'- reex'amino the subject in the 
standing position and record any change in the pattern of the scoliosis, 
as W('ll as the direef ion of (he manipulation that produced the sounds, 
'rile same ju-oeedure is followed in therapeutic manipulations, unless an 
amu’st lietic has been used that prohibits the assumption of the erect 
position. Our figures sliow that manipulation frequently changes other 
types of .scoliosis into one of the transitional patterns, but a reversal of 
(his iihenomeuon never has occurred. Moreover, w’hcn manipulation of 
any typo of sacrarthrogonetic scoliosis initiates a rapid and uneventful 
ivcovcry, the first cx'amination after mani])ulation regularly shouts a 
transitional jiattern or an inconiidetc pattern. Finally, three types of 
sub.iec(s show transitional scoliosis with great regularity: 

1. Normal individuals who are in the act of performing lateral 
hending or rotation of the trunk; 

2. Patients who show' an early stage of acute (specific or non- 
specific) arthritis of tiie spinal or upper sacral joints; 

3. Patients wdio show' acute, uncomplicated sprains or strains of 
the pelvic or spinal muscles. 

Unequal (voluntary or reflex) action of the muscles that control t le 
spine and the upper sacral joints is the obvious common denominatoi in 
these three groups. On the basis of these observations, wc ma}’' state 
a third diagnostic rule: 

S. Transitional sacrarihrogeneiic scolio&is reflects the presence of n>i 
equal, reflex, muscular action and denies the presence of a sacro-ihac s ip. 

In any joint, a dislocation (or a subluxation) consists of a roc 
pathological position and a sprain. Restoration of the normal ic ation 
ship of the joint surfaces reduces the injury to the status of a 
sprain, plus a variable amount of traumatic arthritis. A spiain m 
strain) initiates painful stimuli wdiich travel centrally in 
siipi:'ly the injured ligaments. These stimuli may cause tela gm, i ^ 
affect spinal segments other than tlie ones that correspond to w t 

* Sounds of sacro-iliac origin, in our experience, ol 

possess a muffled resonance, and seem to ^ome from w ithm ti e 
ke pelvis, as if the bony ring acted as a sounding-boaid. Sounds .,n,j nwre 

sacrolumbar and otiier spinal pints usually are highei m pitch, l 
superficial. 
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tomes that cover the injured joint, but they invariably initiate reflex 
muscular action. Reflex spasm results in certain “protective” attitudes. 
In 404 (100,0 per cent.) of our patients who complained of sacrarthro- 
genetic telalgia, a complete scoliotic pattern was present as a part of the 
protective attitude. Of the 506 records used in our “abnormal group”, 
468 (92.0 per cent.) showed a complete scoliotic pattern.* A pattern 
was considered to be incomplete if any one of the four fundamental 
variables (lumbar curve, list, rotation of the shoulder girdle, and rotation 
of the pelvic girdle) was absent. Of the 144 college entrants in the 
“normal” group, 120 (83.0 per cent.) .showed incomplete patterns in 
normal stance. 

In the sixteen patterns illustrated in Figure 2, left-lumbar scoliosis 
is a constant, and it follows from our first rule that the direction of the 
lateral tilt of the sacrum also is a constant. Therefore, the position of 
the sacrum in relation to the two ilia is reflected in the inclinometric 
measuremeirts of the variable pelvic torsion, provided that the symphysis 
pubis is intact. In the single transitional pattern (Fig. 2, A-1), our 
measurements show; left torsion, 35.0 per cent.; torsion less than 2 de- 
grees, 49.0 per cent.; right torsion, 16.0 per cent. In other words, the 
chances are 2.2 to 1 that, if torsioir is present, the normal condition of a 
homolateral lumbar curve will prevail. By applying our second rule to 
this pattern, it appears that the sacrum tends to maintain its normal 
relationship with the ilia, and the structural integrity of the sacro-iliac 
joints usually is preserved. Therefore, we may state a corollary to our 
third rule: 

3-a. If the lumbar spine is normal, the single paiicrn lends to appear 
u'hen function alone is disturbed. 

The opposite condition was found in the double transitional pattern 
(Fig. 2, B-2), in which the figures arc: left torsion, 9.0 per cent.; torsion 
less than 2 degrees, 41.0 per cent.; right torsion, 50.0 per cent. In this 
pattern, the chances are 5.6 to 1 that, if torsion is present, the abnormal 
condition of a heterolatcral lumbar curve will prevail. Bj' appl 3 ’-ing 
our second rule, we see that the failure of the sacrum to follow the motion 
of the ilia is a measure of the .structiiral inadequaej’ of the sacro-iliac 
ligaments. Therefore, the second corollarj- to our third rule is; 

S-b. The double pattern lends to appear u'hcn both structure and func- 
tion are disturbed. 

The ease of alternating scoliosis which we reported in the third 
article of this series clearl.v showed the changes that occur in the relative 
positions of the sacrum and the ilia as the result of iliac .riips. The fixed, 
abnormal position, together with the reflex action of the pelvic and .<j)inal 
muscles, resulted in a “structural” pattern (d scoliosis (Fig. 2, C-5). 
'Phe figures in our series verify the findings in that ease and show; left 
torsion, S.O per cent.; torsion le.-^s than 2 degrees, 31.0 per cent.: right tor- 

• Tweatv-six triple carves, four ouadraiilc etirve.s .nml one quintuple curve :ire not 
incUulcu m tliis number. 
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sion 61.0 ])cr cont. The chance., arc 7.G lo 1, in the .structural pattern, 
that llu; tor.sion will not 1)c roncclcd in the luml^ar curve. This evidence 
of a structiiral disturbance in the sacro-iliae joints indicates that the ac- 
cepted term ‘‘structural .scoliosis” applies to the sacrum and to thepre- 
sacral spine with ociual accurac3^ Our fourth diagno.stic rule is: 

Jf. Structural, sacrarthroficuctic scoliosis is vrochiced hy an iliac slip. 

If one exc(‘i)ts the single transitional pattern, the scolio.sis most fre- 
quently encountered in our .scries is the “functional” curve (Fig. 2, D4). 
Unlike the functional scoliosis jiroduced bj’’ a short leg, the .sacrarthro- 
genctic i)attcrn tends to .show the normal conjunction of ijelvic torsion 
with a hoinolateral lumbar curve. Tlie figures are: left torsion, 37.0 
per cent.; tor.sion Ic.ss than 2 degrees, 46.0 per cent.; right torsion, 17.0 
per cent. Our inanijiulativc work regularlj’' .shows that the sacrum and 


the ilia arc abnonnall}” fixed in this n})parently normal position. Mirror- 
images of this ])attern never have been .seen in one .subject, but careful 
roentgenographic measurements of man}’’ subjects have demonstrated 
the mechanism of ])roduction.''' In this ])attern, the structural integrity 
of the sacro-iliac joints tends to be preserved. The .sacrum tends to 
follow the normal motions of the ilia. At some point in the arc of the 
iliac excursion, usually at one extreme of normal motion, the sacrum 
moves about its own transverse axis, .slips, and locks the joint. The 
excursion of the .sacral slip nsually is too small to alter the relations of 
the sacro-iliac articulation in a measurable degree, and the figures show 
that the chances are 2.2 to 1 in favor of the normal relation.ship of torsion 
to lumbar curve. Thus, we sec that the accepted term “functional 
scoliosis” retains its significance in the sacrarthrogenetic pattern. Our 


fifth diagnostic rule is: 

5. Functional, sacrarthrogenetic scoliosis is prodticed by a sacral slip- 
The four “i)rimaiy” patterns (the two transitional, tlie structural, 
and the functional) constitute 46.5 per cent, of the 468 records of scoliosis 
in our series. Each of the remaining tweh’’e patterns has been observed 
in at least five instances (1.0 per cent.). Each pattern has been given a 
position in Figure 2 in accordance with the recorded pelvic torsion an 
the direction of the manijjulation that altered the pattern. It seems to 
us imnece.ssary to name each of these patterns, or to describe each o 
them sejoarately, since they represent varying combinations of t ie 
etiological factors that we have noted in our study of the four pnmaij 
patterns. Therefore, we shall group them under the generic tit e o 

“secondary” patterns. _ aui i ihnv 

Patterns B-t and A-£ deserve special consideration. Altiioug i 

are produced by the same disturbances of structure and of function m 
are found in the transitional curves, manipulation shows that - a' 
A-£ differ from the transitional patterns (A-1 and B-£) m refiec mg * 
fixed pathological position. The reason for this difference , 

parent when we note that the inclination of both ilia increases m 
♦ This was discussed in the second article of this series. 
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decreases in A-B. In other words, the motions of the two ilia in each pat- 
tern are agonistic. Agonistic iliac motion in the normal subject produces 
flexion and extension of the pelvis about the hip joints and is reflected in 
an increased or a decreased lumbar lordosis, but it does not cause scoli- 
osis. Since it does not reflect antagonistic iliac motion, the lateral curve 
of the lumbar spine in B-1 and A-^ reflects a pathological sacral tilt. 
However, we have seen, in the .study of normal subjects, that reflex 
action tends to compensate for a tilted sacrum by producing antagoni.^tic 
iliac motion. Thu.s, if both sacro-iliac joints were freely movable, the 
pathological sacral tilt would excite reflex pelvic torsion, and pelvic 
torsion would transform B-I and A-^ into transitional patterns (the type 
being dependent upon the relative prominence of the functional and the 
structural elements in the disturbance of the two sacro-iliac joints). 
Therefore, a fixed position of the sacrum is necessary in the production 
of B-1 or A-2, Our experience indicates that these two patterns tend to 
appear most frequently in cases where the effects of a recent strain in one 
sacro-iliac joint have been superimposed upon the presence of an ancient 
slip in the opposite joint. Our sixth diagnostic rule is: 

6. Secondary patterns of sacrarlhrogenetic scoliosis are produced hy a 
sacro-iliac slip on one side, combined either ivith a slip or with a strain in the 
opposite sacro-iliac joint. Sacrolumbar complications lend to reverse the 
pelvic torsion. 

Disturbances in the structure and in the function of the .sacrolumbar 
joint were present in fifty-seven (11.0 per cent.) of our cases. These rec- 
ords were studied separately and were classified as follows: sprain, strain, 
or arthritis, twenty-eight cases; unilateral apoph 3 '.ecal sublu.xation, 
eighteen cases; prcspondylolisthesis, six cases; spondjdolisthcsis,* five 
cases (one of which was unilateral). One case of prespondj'lolisthcsis 
and the case of unilateral spondjdolisthc.si.s showed the structural pat- 
tern (Fig. 2, C-S), but the pelvic torsion was reversed, .«o that the smaller 
iliac inclination appeared on the same side as the lumbar curve. Ten 
cases of unilateral a])oiffij’scal subluxation showed the functional pattern 
(Fig. 2, D-Ii), but with the i)elvic tondon rcver.«cd, as if the lower e.x- 
tremitios were unequal in length. I'wo eases of .s\'m))tomless spond.vlo- 
li.sthe.sis were complicated bj- recent .sacro-iliac slips. The pre-ence of 
the spondj'lolisthe.ds did not affect the interi>retation of the saernrthro- 
genetie scoliosis, and the reduction of the sacro-iliac slips relieved all 
symptoms. After reduction, these two eases did not differ from the re- 
maining fovtN'-three eases that showed the single transitional pattern 
(Fig. 2, A-t). The three patterns that were seen in eases of uncompli- 
cated sacrolumbar disturbance are irlentical with those that n'gularl.v .arc: 
noted in the literature relating to disturbances in the balance of the j)rc- 
sacra! vertebrae. Therefore, de.sjMte the small mimher of ca-cs in this 
series, we feel justified in stating a seventh diagnostic rule; 

7. Vncomplicnicd dislurhaticr.': in the .'^tnirlurc and in the funrtion 

* Tlio.cc c.a.=rs were cliiuinatcii in the e:irlicr stuiiirs. 
voi. xvni. Ko. <, ocToni.n isv. 
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{.IniUmn! fundiomil, ami siai/Ic Iransilimml) II, al an cimradahik of 
vcrlcbrnl ayf^funchon m (jrucrnL 

;rJic dilTen'i.lial diagnosis botwocn sacroluaibar and sacro-iliac 
('omblions, ni cases fliat. sliou- a .stnicfural pattern, depends upon the 
detcyniination of (lu‘ jndvic torsion, for it ai)pcar.s that this pattern can- 
not bo of saero-iliae origin, if the normal liomolateral relation of toi-sion 
Id curve is j^resemt. In cases that show a functional pattern, the differ- 
ential diagnosis apparently can he made without additional data, since 
iocntgenograj)hicalIy demonstrable sacrolumbar subluxations were 
present in 01.0 i)cr cent, of the functional patterns in which a hetero- 
lateial lelation of torsion to curve was ])rcsent. In the single transi- 
tional ])allern, tlic problem is more difficult, for the chances are onlj'^ 2.6 
to 1 in favor of a sacro-iliac d 3 '.sfunction, and tlicre usually is veiy little 
pelvic torsion or ligamentous tenderne.ss to guide the examiner. 

'J'heaverage number of tender points is higher in thestructural pattern 
(3.G per case) and lower in the first transitional pattern (0.9 per case) than 
in an}’ of the other fourteen patterns,* AVhen other aids to diagnosis 
fail, the injection of small amounts of procaine (one or two cubic centi- 
meters of a 2-j)er-cent. .solution) into one of the tender ligaments often 
produces a transient aggivn-ation of the telalgia, in part or hi toto, whicli 
is followed by a variable jieriod of relief from pain. The aggravation of 
tile telalgia appareutl}'’ is due to an increase in the ligamentous tension 
jiroduced by the injected fluid and seems to be directly proportional to the 
speed of injection. Ilapid injections also may cause spasm to appear in 
individual groups of muscles. As the anaesthetic effect of the procaine 
becomes evident in the relief of the telalgia, the spasm of certain muscles 
may be seen to relax. Even when no gross change in the visible spasm is 
noted, there may be marked changes in the amount of the latent spasm, 
as demonstrated by an altered excursion in one or more of the manipula- 
tive tests. If one has an accurate mental picture of the exact anatomical 
structure in ivhich he is depositing the procaine, and if he avoids injec- 
tions in the vicinity of large nerves, the positive or negative evidence 
produced by this simple test is of great value.** 

It may be trite, but it cannot be repeated too often, that a complete 
correlation of the history with the patient’s localization of the source of 
his pain, the distribution of the telalgia, the anatomical type and the 
posture, the general physical examination, the distribution of the liga- 
mentous tenderness, the various manipulative tests for latent musculai 
spasm or contracture, the measurement of the extremities, the neurologi- 

* In the first article of this series we stated that the average number of tender points 

From the wfrk alreadj' done with this test it seems hkely p^j^°"!^'dchhfonal 
will shed new light on the exact mechanism of scoliosis. T\e are collecting ‘ i jg 
lUn the hopi that from them we may discover the lan^ that 

sequence, —position or motion of a joint, increase or deciease ^ n,„sclcs, 
ligaments, distribution of telalgia, stimulation of muscles, iefle.\ action o 
segmental or inclinatory motion scoliosis. 
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cal examination, the roentgenographic examination, and the laboratory 
examination is absolutely necessary in every case. We say this, because 
we have found the special examination described in this article to be so 
reliable that it tempts one to take short-cuts to diagnosis. There were 
twelve cases (2.0 per cent.) in this series in which the final diagnosis was 
made only by the therapeutic test. In two cases that showed the single 
transitional pattern, we went so far as to stabilize the sacro-iliac joints 
and, later, the sacrolumbar joint, before the final diagnosis was recorded. 
Despite the fact that new and accurate methods of diagnosis continually 
are being added to the surgeon’s armamentarium, the problem of the 
“low-back case” never is an easy one, and there is no substitute for a 
thorough examination. 

SUMMARY 

The author has divided sacrarthrogenetic scoliosis into sixteen types 
and has presented a simple method by which the characteristic patterns 
may be recognized and recorded. Seven diagnostic rules, the accuracy 
of which exceeds 90.0 per cent, in the series studied, have been formulated 
for the interpretation of these patterns. The sixteen tj^pes of sacrarthro- 
genctic scoliosis have been illustrated in the form of a table, so that the 
etiological significance of each pattern may be determined at a glance. 

CONCLUSIONS 

Sacrarthrogenetic telalgia regularly is accompanied by scoliosi.^. 
In the complete examination of any case in which sacrarthrogenetic telal- 
gia is the presenting symptom, the a.ssociatcd scoliosis usually is the most 
valuable single sign. The pattern of the scoliosis clearly differentiates 
sacro-iliac slips from sacro-iliac strains, sprains, or arthritis and, in three 
cases out of four, affords a po.sitive differential diaguo.ns between sacro-iliac 
and sacrolumbar disturbances. 
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ANALYSIS OF LlCSUJ/i'S OF IvAKLY ^J’REATAIENT OF CON- 
GKNITAl. ])ISLOCAT10N OF THE HIP BY MANIPULATION 
AND OSTJCOCLASIS FOR AN'J’EKIOIl DISTORTION * 

in- AHTHUIf KIJIDA, J'AUL C. OOLONA'A, M.D,, AND FIUNCIS J. CAKR, JR., 

M.l)., NIAV YORK, N, Y, 

C-OJigeiiifRl fli.slof.'ilioii of Oic liip F a major crippling affection which 
until fifty year.'; ago was’ cf)n.sirlcrc(l to be neither curable nor subject .to 
reasonable amelioration.- 

In an}’’ treatment' of congenital dislocation of the hip the objective 
sliould Ijc defined. If the objective be ])alliation — that is, making a good 
job of a j)oor busines.s — it should be .so .sjjccifiecl. If, on the other hand, 
the objective be a substant ial cure with a hip joiiit which is approximately 
or completely functional!}'’ and anatomically satisfactory, a discussion of 
results of treatment should confine itself to that objective. 

In thi.s stud}'- wo arc concerned with the curability of congenital 
dislocation of the hip in the above-mentioned sense. 

I'lie ijn’o.stigatioji i.s ba.scd upon a system of treatment devised by 
the .senior author''' •' in 1924, while he was an assistant surgeon on the 
SeiA’icc of Dr. Ro3\al Whitman at the Hospital for the Ruptured and 
Crippled. The iin'estigation embraces the patients up to three years of 
age who were brought to the Hospital for the Ruptured and Crippled on 
that Service from 1925 to 1931. It also includes the subsequent experi- 
ence of the associate authors in the independent treatment and follow-up 
of cases ujj to 1935, and ca.ses occurring on the senior author’s Service at 
Bellevue Hospital. 

A joint dislocation is curable in direct proportion to the time which 
elapses between its recognition and its treatment. In traumatic disloca- 
tion the time element is of the greatest importance, since neglected disloca- 
tions are notoriously difficult to reduce by reason of scar-tissue formation. 

In the congenitally dislocated hi]?, the sequence of events is con- 
siderably “slowed up”. The event of dislocation is by no means drama- 
tic, as in a traumatic dislocation, nor are its implications so apparent. 
Nevertheless, from a surgical standpoint, essentially similar limiting 
factors which determine an end result are inherent in both types o 
dislocation. 

The factors -which hinder delayed reduction in traumatic dislocations 
are scar tissue and adaptive muscular contracture. In a gradual type o 
dislocation, such as congenital dislocation of the hip, scar tis.sue plays a 
relatively unimportant part, but muscular and ligamentous changc.s, an 
most particularly secondary changes in the architecture of bones, p ay a 

most important role. ^ 

* Read at the Annual Meeting of the American Orthopaedic Association, Mill' .lU "c . 
AVisconsin, May 19, 1936. 
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It. I'., iii'cil I’ii’lili-cM MiDiitli.i. Itiliilcriil (•onui'iiilnl (li.Klociilion of R. F., Xovoitibor 22, I!)27. This rounlKoiiof^nim was made wiLli both 

the hip. I{ocnti;i'no('raiii, taken on .Vovemher 22, 1027, and made in lower extremities in internal rotation. An adequate neck of the femur 

till' ifoial neutr.d po‘<ilion of the limi), .show.s a])parent siiorteniiiK of Ls displayed, which, in comparison with Fig. 1, indicates that anterior 

the neck. distortion exists. 
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Fig. .'i 

H. i’., December 10, 1027. Iloontgcnogram (outlined) showing reduction of both 
hip.'. 



Fig. 4 

R. F., January 17, 192S. Roentgenogram (outlined) 
verted into a “definitive ’ position. Both lower e.Ktremities aie in * 
rotation. 
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The soft-tissue alterations and adaptations have been extensively 
described by many writers, and will not be discussed here. 

The particular architectural osseous secondary change in this connec- 
tion is the rebuilding which the upper end of the femur undergoes during 
the period in which the dislocated hip is submitted to the test of function. 
It consists in an anterior twist of the upper end of that bone to a variable 
degree, but frequently up to an angle of 90 degrees. This developmental 
deformity of the femur impairs the stability of the hip, since it favors 
redislocation by the route taken in the original dislocation, — namely, 
anterolaterally. Clinicallj'^ this distortion is recognizable by palpation 
and by roentgenograms. 

The dislocated hip in the roentgenogram shows little or no neck of the 
femur. If the femur be rotated inwardly, an adequate neck is displaj^ed. 

The technique of treatment described by the senior author evaluates 
this architectural deformity, anticipates its consequences, and embodies 
its correction in the routine of the treatment of the dislocation. 

The correction of the anterior twist of the femur is accomplished bj’' 



I'lO. .■> 


It. 1'.. .\])ril ' 2 , l'.V.2s. Tiif .ttnirliinil :»ntrrior <listorti('n nf tijf fniiii.-:! :j 

com'Ot<Hl \)y tnauu'.il ofUn^cV.vfV. Thr Imvcr cMwmUir? an' I'.'nv jii iLr ii‘ nlr.il n'l'Ue'a 
witlimit chaiipo in tlio volationsliiji »f tlsi- strnmiri-s of ihc liiji joint. 
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manual fracture of 
(he femur in the mid- 
period of the plaster- 
of-Paris fixation. It 
i.s’ done in the lower 
end of the femur; it is 
ea.‘;.V to perform; and 
it i.s entirely innocu- 
ous as compared with 
an open osteotomjc 
The dislocation 
in (he age group upon 
which this study is 
ba.scd is ncarl 3 mlwa 3 's 
easily reducible, and 
with less trauma to 
tissues than that en- 
tailed in an open 
reduction. Meticu- 
lous plaster-of-Paris 


Fig. (5 technique assures 

11. F., June 2S, 102S. Tlie fixation treafment has been i-etcntion. The im- 
(erminafecl and both hips are in place. portance of earlj' 

recognition and adequate treatment lias been furthoi 
Inherent instability may be demonstrable during ‘ 

dure, but redisloeation does not occur while the patient is in le P ‘ 
of-Paris dressing. The average treatment period is somewha ® ‘ 

six months. In tho.se eases in which redisloeation occurred, the pio^ 
cation of the event was jiossible at the time of the mampulatn-c leduc 
or within a few weeks after the removal of dressings. 

Of the sixty-six patients comprising this series, foui een noi _ ^ 
and fifty-two were females. All were under three o 0 ^ 6 . 

were forty-three unilateral cases and twenty-three bilateia case , 

a total of eighty-nine hips. _ .mfnvmities. One 

In two of the bilateral cases there Avere associated c 

case presented spina bifida and club feet; the other, a spas ic p^ 

In each case the dislocation of the hip Avas cured. ^ r^^Hnns were 

In nineteen of the eighty-nine hips the fo^cAAmig comph at ^ 
encountered: changes allied Aidth Calvd-Legg-Perthes ^ acetabu- 

or 10 per cent. ; coxa vara in tAAm cases, or 2 per cent. ; an s i 

lum in eight cases, or 9 per cent. _ performed on 

Osteoclasis for correction of anterior distortion a 

seventy-seven- hips, or 86 per cent. _ the maximum 

The minimum period of observation Avas one ye ' j.g. 

period, ten years; and the average period, three and tAim-^ ^ 

Of the unilateral cases, good results Avere obtaine 
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H. i'., I'chrii.'iry IS, lO.’Kl, K. April IS, 193G, eight years after completion of treatment. 



l A. KIUIM, I'. C. COI.ONNA, AM) F. .1. CAUIi, JR. 

fair in 10 ])(M' (’(MiI., and i)()or in G })or (‘(’id. 'Jdie results secured in the 
hilideral ease's wen' as follows: good in G5 per e(>nt., fair in 17 per cent., 
and poor in IS per eeni . 

A good result indicates a .substantial cure with a hi]) joint which is 
appro.\‘imat('ly or e()ini)let('ly functionally and anatomically .sati.sfactory. 
A fair result signifies a r('asona)))y .satisfactory hip joint as far as function 
is conc('rned, with anatoniicai or jiathological deviations of moderate 
degn'e, as demonstrated by the roentgenogram, which might ultimately 
impair the usefulne.s.s of tlu' joint, A jioor result denotes an imminent or 
accomplished n'dislocation. All bilateral (‘a.sc’s in which one joint redis- 
locat('d are included in this group, since from the paticnt'.s .standpoint the 
rc'sult is a failure. 

SU.M.MAUV 

(’ongenitid dislocation of the hip i.s in our e.xpcrience a curable affec- 
tion in direct proportion to its early recognition and the institution of 
ade([U:d(' tn'atment. Potential curabilit}'’ i.s considered by the authors to 
t(‘rminate at tlu’ ag(' of three ycar.s. 
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Fig. 10 

A. S., aged two j'cars. Congenital dislocation of the loft hip. Roentgenogram 
taken on April 25, 193G, seven years after cessation of treatment. 


V. 



Fig. U 


C., agiKl two years. Congenital di.<Ior;tt ion of the h ft hip. H< " nlgi ta'gnirn 
taken on .\pril 27, ten years aft<‘r ci-ssatn'ii of to-atment. 
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REVIEW OF 100 CASES OF SCOLIOSIS TREATED BY 
SPINE FUSION 


BY W. E. BROGDEN, M.D., CANTON, OHIO 
Gibney Memorial Fellow, Hospital for the Ruptured and Crippled, New York City 

During the author’s fellowship at the Hospital for the Ruptured and 
Crippled in New York it was his privilege to review some 500 cases of 
scoliosis. The investigations were conducted and the conclusions were 
reached independently. 

Of these 500 cases of scoliosis treated by spine fusion, 100 were chosen 
on the following basis ; 

1. Patients were able to return for follow-up histoiy and e.xamination ; 

2. Roentgenograms Ircfore and subsequent to operation were availalrle ; 

3. Patients’ own statements concerning the state of their health 
before and after spine fusion were acce.ssible; 

4. All patients were subjected to a test for vital capacit 3 ^ 

Clinically, the end results .sometimes appear more favorable than 

they reallj' arc. This review is presented from a lalioratorj’’ point of view 
and the writer has tried in no way to interfere with the true statistic.*^. 

Of the 100 patients, thirty-three were male.< and sixt.v-scven were 
female.''. The age incidence was thirteen years, and the duration of the 
deformitj* was five j’^ears. 

The average extent of the operation was ten vertebrae. A two-.-'tage 
operation was performed in nine cases. The graft iirokc or became al)- 


TABLE I 

Ax.\lysis of 100 C.YSES or Scouo.'iis wmt Rufehe-vce to Type of Scouo<is i.\ 
Rel.\tiox to Etiological F.^cron 


An.Ttoniical Types 


EtioloKica! Factors 


Curve 

Idiojiathy 

if'asc.’o 

1 

Polio- 
. myolitis j 

i 

Epipby- i 
siti? 

■.Ca-sr-si 1 

i Comrenitaii , 
i Deformitv 

tCa.rs)’ 

i Total 
Xo. of 
Ca-os 

Dorsal kvpiins : 

2 

1 

3 



Riclit dorsal i 

12 

0 



1.3 

Ix'ft dorsal i 

r» 

0 

1 

j I 

Ripht doisal. left lumbar . ^ 

1 20 

10 

1 J 

! 1 

31 

Ix'ft dorsal, riaht lumbar 

i 10 

. s 

1 

j ! 


Richl lumbar 

l.cft lumbar 

1 

C o 


\ 

j 

1 ■ I 

« 1 I 

1 

.3 

Tot.al 

’ 0.3 

.30 

A 

1 ' '2 '• 

100 
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TABLE II 
Thkatment 


Metliod of Correction 

1 

Preoperat ivc 

'Treatment * 

Po.stoporative Treatment ** 

Ca.se.s 

Time 

Cases 

Time 

Convo.x frame and jackets . . . 

()(! 

5 weeks 


3 months 

Pln.ster-of-Pari.s jnckel.s 


2 3'enrs 


5 months 

Tiirnhucklo jacket.^ 


f) weeks 

1 

1 

j 

Brace.s onlv 


' G months 

10 

' 2 j'ears 

Total 

100 


100 



■* Avernge prcoporafivo corrective Irontment: 3 montlis. 

** Averapie postoperative corrective treatment: 6 montlis. 


TABLE III 

TvI’E ok Ol'EnATION' AXD RESULTS 


Type of Operation 

No. of Cases 

Fused 


j 

Hibbs focbniqiie 

46 

24 

22 

Hibbs, with tibial graft 

23 

20 

3 

Hibbs, with rib graft 

19 

IS 

1 1 

1 r, 

Hibb.s, with beef-bone graft 

12 

4 

S 

Total 

100 

66 

34 


TABLE IV 


Clinical End Results in 100 Cases 


Clinical Aspects 

Excellent 

Improved 

Not Improi'ed 


30 

53 

17 


13 

26 

! 61 


23 

27 

50 

22 


27 

51 






sorbed in five cases. The mortality rate was 1 per cent., and the ca 

death was a heat stroke. _ 

Pain was present postoperativelj'’ in sei’-enteen cases,^ +,,_fhree 

average increase of 14 degrees in the angle of deformity m ven 


cases. . ,1 • j. rtf niDor 

There are a great many figures to present in this typ , 

the author has attempted to simplify and analyze them y 


panyiiig tables. 
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CONCLUSIONS 

1. Scoliosis is more common in females than in males in the ratio of 
two to one. 

2. The average age of patients when they present themselves for 
examination is twelve years, and the average age at the time of operation 
is fourteen years. 

3. Idiopathic cases of scoliosis are twice as frequent as poliomye- 
litic cases. 

4. Fusion does not always relieve pain. 

5. Fusion is successful, in so far as sohd bony union is concerned, in 
66 per cent, of the cases. 

6. The general health of the patient is improved in about 83 per 
cent, of the cases and the general contour in only 50 per cent, of the cases. 

7. The use of an autogenous bone graft assures a more solid fusion 
than does the Hibbs technique alone. 

8. A two-stage operation is indicated if the curve extends through 
more than eight vertebral bodies. 

9. The frame treatment is safer, interferes less with the vital ca- 
pacity, and permits the patient to be more comfortable than any other 
form of corrective apparatus. 

10. In spite of fusion, 23 per cent, of the cases showed an average 
increase of 14 degrees in the angle of deformity. 

11. All patients subjected to spine fusion should wear some type of 
support for at least eighteen months after the operation. 

12. Cases of idiopathic scoliosis respond more favorably to treat- 
ment than any other type. 

13. Kyphos deformities are corrected little, if any, by operation. 

14. The operation should not be performed before ten years of age 
if solid fusion is to be expected. 

15. The use of beef-bone grafts is contra-indicated. 

16. In cases of scoliosis in which poliomj^elitis is the etiological fac- 
tor, there is a greater frequency in postoperative deformity, and a 
greater degree, than in any other type. 

17. The mortality rate a.s the result of the fusion operation is prac- 
ticallj-^ negligible. 

SUMMARY 

In .spite of any discouraging conclu.'^ions, it is the author’s belief that 
the spine-fusion operation lias a very definite place in the armamentarium 
of the orthopaedic surgeon. The jirocedure definitelj' assures more rapid 
correction of the deformity and offers the patient the hope of eventually 
discarding all apparatus with safety. 

The .author wishes to express his appreci.ation to Dr. .-\rmit,ace Whitm.an for hLs 
help .and constructive criticism. He is greatly indebted .also to Mr. J. D. Flick, .Super- 
intendent of the Hosintal for tlie Hupturctl and Crippled, for iwnnitting him the use of 
the x-ray laboratory to obtain follow-up roentgenograms, and to Dr. K. G. Hanss/m 
w'hose department made possible the tests for xatal capacity. 
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FH A( ;TU1^ IC-DISLOCATION 

N FRY 10 


OF 'ri-IlO ELBOW WITH ULNAR-, 
INVOLVF.MENT 


R i;nr( Tiox in-'rKNsiox oxtiik SuPKUFtciALFLKxoii Group of AIuscles * 


UY ADOLPH A. SCHMIKU, M.D., DICTUOIT, MICHIGAN 


I his (';is(* of fnicl ur(*-(lisl()Cii(ion of tlio dhow is presented because of 
several interi'stinp; fealun's wiiieii i( possesses, — namdj'’, the relative in- 
Ireciiieney with which tliis typ(' of injury is met, the method of reduction 
(Muployed, ami tiu' favorable rc'sull oblained, wliich maj'’ not however be 
tile end result. 


W . C., a hoy, yeais of aijc. injured hi.s riKlit elhow on May 30, 1932. He fell 

ofT a ehinninj' liar. landing on bis ri(j:bt liand witli the clliow extended. At a near-by 
hospital a di.'loeation of tlu' elhow was .suiiinisedly reduced and immobilized in flexion. 
Hee.nuse of jier.dstenee of jniin and increased swelling at the elbow, a roentgenogram was 
taken the following morning. Through the courtesy of Dr. S. Millman the author had 
the jnivilege of examining and treating this j)!itient. In addition to pain and swelling 
of th(' elhow, the jiatient eomjilained of nnmhncss in the hand. Examination revealed 
eoinplele aiiaesthesiji of the litth' finger, of the ulnar half of the ring finger, and of the 
ulnar aspt'Ct of the hand. I'lexion of the terminal phalanges of these fingers was possible. 
IHientgenograms of (he right (dhow (I’ig. 1), compared with those of the normal left 



Fig. 1 * f* I'll* inter- 

Lateral, posteidor, and downward dislocation at elbow with intia ai 
position of cpitrochica. _ ^ 

* Pj'csented at the Orthopaedic Departmental Conference of the Ho-i 
Diseases, New York City, February 18, 1936. ,,„rrnv 
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elbow (Fig. 2), disclosed a fracture or separation of the epitrochlear epiphysis with its 
displacement into the elbow joint; also a lateral, posterior, and dowaward dislocation of 
the radius and ulna en masse. 

Since the superficial flexor muscles of the forearm, originating from the epitrochlca 
by a common tendon, pronatc the forearm, flex the wrist and fingers, and aid in flexing 
the elbow, it was felt that if tension could be applied to these muscles, the interposed 
epitrochlca might be dislodged from the elbow joint by the muscle pull upon it. Ac- 
cordingly, under general anaesthesia the forearm was supinated, the wrist, fingers, and 
elbow were extended, and the forearm was slightly abducted, so as to increase the gap 
between the trochlea and the ulna. No more abduction was employed than is ordinarily 
used in the open operation. In reporting similar cases with ulnar-ncrve involvement in 
which he operated. Cotton described a fascial or fibrous band which follows the excursion 
of the epitrochlca into the elbow joint, thus constricting the ulnar nerve beneath it. The 
author felt that if the bony fragment could be dislodged from the elbow joint and replaced 
to approximately its normal position by the manocuver described, the constricting force 
of the fibrous band would be removed and the ulnar nerve might resume its normal func- 
tion. It is important to note that hardly any force was employed. The first two at- 
tempts produced a slight "click", as though the fragment were moving between the 
humerus and the ulna. On the third attempt a loud report was heard. Under the 
fluoroscope the fragment could not be seen in the joint, and rocntgenographic examination 
(Fig. 3) revealed the fragment displaced out of the joint and the di.slocation reduced. 
The epitrochlca was not m close apposition with the internal condyle and it was also 
displaced somewhat anteriorly. Because of the marked swelling at the elbow and ob- 
literation of the radial pulse when flexion was attempted, the arm was immobilized in 
considerable extension as noted in the roentgenogram. It was felt that when the swelling 
subsided more acute flexion at the elbow would further reduce the epitrochlea. This was 



Vi'l., will. NO onoivri! fiv. 


I'm. 2 
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possible oik; wci'k la)(>r, at wliieh time a felt presKiiro pad was also applied over the 
internal e|)icon<lyle. 

On June .'W, oiu' month after reduction, roentgenograms (Fig. 4) revealed closer 
aiiiiroximation of th(> eiiitrochlea. However, a pei'io.stcal reaction was noted on the 
lati'ral a.sjiect of tlu' lower end of the humeni.s. Tliis was undoubtedly due to injury of 
the periosteum either at the time of the accident, or during the supposed reduction, or 
at the time of the actual reduction. >Simiiar periosteal reaction is described in cases 
treated iiy open reduction. 

On July 2.0, about two months after the injury, no change was noted in the ulnar- 
nerve involvement. 'J'he anaesthesia jireviously de.scribcd was still present. Action 
of the fle.vor digitorum [irofundus, interossei, and tie.vor carpi ulnaris was present but 
weak. The skin ovm- the hypothenar eminence could not be wrinkled (palmaris brevis). 
An open operation was therefore performed. The nerv'c was found behind the internal 
epicondyh' and was tlattened and bound down by dense adhesions. The nerve was freed 
and on palpation it was found to be soft throughout, c.vccpt in two spots where slight 
firmiK'ss was felt . 1 1 was t ransposed to the anterior aspect of the elbow. The epitroch- 

lea was pa![)atetl and only a faint trace of false motion was noted, not enough to warrant 
either (i.vation or removal. The following da}' the patient moved the little finger much 
better and slated; “ I know where I'm moving it.” lYithin one week the strength of all 
the involvi'd muscles was greatly enhanced. The skin over the hypothenar eminence 
could even he wrinkled. 

On Novemiier 1 , the pal ient complained of pnin at the outer aspect of the elbow, and 
tenderness was present over the outer condyle of the humerus. Roentgenograms (Fig. 5) 
rcvi'aled an increase in the periosteal bone formation running from the external humeral 
condyle down towar<l the head of the radius. There was no union clinically to t e 



Fig. 3 


Fragment displaced out of joint and 
somewhat lateral and antei ior. 


dislocation reduced. Epitrochlca 


.still 
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iii< Mi.s, ...nec pi(malioii aiul w.-iv On Novoinbcr 8 fifteen weeks 

••.run npcratmn, sensation retinneil to tl.o liand in tl.e form of hyporae.sthesia. On 

' J 2, 1933, twenty-four weeks after 

• <*P*’*'‘*Oon, liyiieracstliesia was present in 

; tlie lit til! finger and in the ulnar half of the 
I ling finger. Sensation over the ulnar as- 
I jiect of the hand was now normal. Fle.vion 
j of the elliow was possible to within o de- 
gree.s of normal, and c.vtension to 145 
degrees. Pronntion and supination were 
normal. 

' On Xo\'ember 27, 1935, the patient 

_ t ' •‘•■f’f’o for follow-up examination. He 

had no jrain in the elbow, forearm, or hand, 
i Il(‘ used his arm rcgularlj’ at his work of 
j t>aeking ice, and the cold did not affect bis 
hand or fingers. Fle.vion of the elbow was 
normal, and extension was possible to 165 
eiegrees. Pronation and supination Avere 
normal. Spread and adduction of the 
fingers were slighth' less porvcrful than in 
the normal hand, and the skin over the 
hypothenar eminence could be strongly 
wrinkled. Sensation over the ulnar aspect 
of the liand and over the ring and small 
finger.s was normal. A roentgenogram 

(Fig. fi), taken Fcbniaiy 5. 1930, revealed 
progressive bon}' proliferation from the 

I outei' condyle of the humerus, running 

Q toward the head of the radius. Ciinicalh' 

, . there was no union Avith the radius. Bony 

iS.„£ r "'‘'■■•’‘r tr 

lumei'al condvle. No union clinicallv “.vie and the humerus AA’as also rcvcalca. 



Almost, four years after leducfion. 

Progressive bony lAioliferaf ion from lateral 
humei’al condyle. No union clinically 

Avith head of radius. Beginiiing bone , , i . nf 

production between cpitrochica and Jiu- In I’eA’iCAVing the Jiteratlire oi 

merus (scon better in original roenfgeno- fracture-dislocation of the elboAV 

^ ^ with interposition of the epitroeldca, 

the author has found no mention of a method of closed reduction similar 
to that which lie has described. Cotton describes the method of Albert 
as follows: “Flex the arm to a right angle and separate the joint surfaces 
bj^ pulling down on the upper part of the bent forearm; then sAving the 
forearm inward.” Fevre and Roudai'tis adxdse abduction of the forearm 
in extension and supination, longitudinal traction in the axis of the aim, 
and flexion of the forearm lAdth or without translatory mox^ement to t ic 
inside. Zadek reports closed reduction b3'' increasing the carrying ang e 
and by then appl3dng traction and digital pressure on the head of f ic 
radius. In all tlie other cases that the author lias reviewed reduction va- 
obtained either by these methods or by open operation. 

In cases without ulnar-nerve involvement, the writer feck t la 
method of reduction xvhich he has described is logical, since it k m 
upon anatomical and kinesiological data. Whenever po.ssible, inuno 
zation should be obtained with the forearm flexed and pronatec , as 
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release any tension on the flexor muscles attached to the epitrochlea. 
Where ulnar-nerve involvement is present — and this is usuallj'^ due to 
constriction by a fibrous tissue band attached to the displaced epicond3de 
rather than to a tear, as demonstrated by Cotton — the author believes 
that the closed reduction described may release the constriction on the 
nerve. Since the manoeiiver is not a forcible one, it is probable that no 
further damage could be done to the nerve. If, after a reasonable length 
of time following reduction, there is no return of ulnar-nerve function, the 
nerve should be explored. 

In the case described the actual significance of the bonj^ proliferation 
from the external humeral condyle as regards elbow motion cannot be 
definitely stated. Despite the fact that repeated roentgenograms re- 
vealed a progressive ossification, it had not interfered with elbow motion 
in almost four years. 
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I'.ND lUvSUI/rS 01'^ FllAC^^rURlOS OF ^J’l-IE PROXIMAL 
HUMl'IRAL lOIRPHYSIS 

HY Al.KXANDKK P. AITKKN, M.I)., POSTOX, MASSACHUSETTS 

In i)rovious puLlicntions '• llip anllior lias reported on the end 
results of fractures of tlu> distal radial and tihial epiphyses. From this 
work the followinp; facts have h(‘en pointed out: 

1. 'Fhe various (‘piiihyses must he considered individually as to end 
results. 

2. hhieh epiphysis is subject to at least three tjqies of fracture, the 
(Mul results of which vary considorahl^y. 

3. I'ract uri's through or crushing of the cartilage plate are the prime 
cause's of deformity. Damage of this nature is determined at the time of 
injury and over it we have no control. 

4. Malposition is not a cause of deformity. 

5. Anatomical reduction is not nece.ssaiy, and osteotomy for collec- 
tion is not only an unnece.s.saiy but al.so a dangerous procedure. 

6. Premature ossification and retardation of growth are common 
seciuolao, but in the great majority of en.^^es they are of little chmea 

significance. , ,, 

In this study of the jiroximal humeral epiphysis, the same facts 

This series is comiiosed of eleven cases which have been folloiwd foi 
from one to five years from the date of injury. All of these " 

curred in male patients. Eight cases occurred between the ages ^ 
teen and fifteen. Two patients were eighteen and nineteen years 
The remaining case was that of a boy six years of age. In j gt 

epiphysis was displaced medially and forward, and m a i _ 
p'aLnt (Fig. 1-A) there w.es an associated chip a 

of the shaft. In five cases the epiphysis was ® Ruction 

fracture of the lateral portion of the shaft. In cas P 
was performed and in each case the displaced head was P 

three-inch nail. r „ fivat tvnp ^ i- 

In all of these cases the fracture was of the newly 

fracture line ran through the layer of the shaft pro 

formed bone, which lies between th€ P . , j ^nd the carti- 

f -srJr-'- *" " 

probably to the great mobility of the humero ^^^^phe repeated 

In six cases accurate reduction wms not ^nd 2-B.) 

attempts by manipulation or by the displacement at the 

In none of these cases is there any evidence of 
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I'Ki. 1-A Fio. 1-H Fig. 1-C 

.\ (■•■(■•('(if fnirlurril proviiiiMl Iiumcnil I’osition <m ilischnrge. Xolc incompli'to One year later. Note complete correetion of the 

I'pipliy.ii'i ill a hoy .siv year.'! of ane. reduction. displacement and absence of any deformity. 

|{oi'iilKriioi;rain on adini'i'iioii. 




Fig. 2-A 

A cnsc r.f fraclurc.I pn.xiinal humeral epiphysis in a l)oy eighteen years of age 
UfienlgcMiograin on admission. 



Mr ■ 








Fig« 2*“I3 ^ Ictc rC' 
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present time. (See Fig- 
ures 1-C and 2-C.) Cor- 
rection of displacement 
occurs here as it does in 
the other epiphyses -which 
have been described. 

When the epiphysis is 
displaced the periosteum 
on the side of the displace- 
ment remains attached to 
the epiphysis,- but is 
stripped off the shaft. 

The periosteum then lays 
down bone in the triangle 
formed by the shaft, by 
the displaced head, and 
by the periosteum itself. 

The other side of the shaft 
becomes absorbed. In 
this manner the shaft is 
swung over to the dis- 
placed epiph 3 Ysis. For 
the first few months there 
is a bowing of the shaft 
toward the epiphysis. 

This bowing is corrected 
within a few months as Fig. 2-C 

the patient uses his arm. Upper humn-us three ywu-s lalw. Xote correction 

Only rarely can this bow- the disphicemcnt. Shortening amounts to a quar- 

ing be .seen clinically and 

it is of no importance as regards function. As was found in the previous 
studies, malposition does not persist and is not a cause of deformity. 

Premature ossification occurs frequently. In the young('st patitmt 
(six years of age) ossification has not j’ct begun. In one of the two cases 
in which operations were performed, ossification is com])Iete in both 
epiphyses. In the other case it is comiilete in the nailed epit)hysis, but 
has not yet begun in the uninjured one. The author believes that the 
driving of a nail through the cartilage plate for fixation caused the prompt 
ossification in this case (one j’car from the date of injury). In the nanain- 
ing eight cases ossification has begun in both epiphyses, hut in each ca^e it 
is more advanced on the injured .'^ide. 

Shortening, due to retardation of growth, was greater in this .-erics 
than was noticed in the studies of tlie radial and tihial epiiihy.'cs. In 
four cases there was no shortening; this group includer both of the ea-es 
in which ojierations were iterformed. I'his lack of siiortening in the ojier- 
ated ea-e in which fusion occurred bilaterally is fine probably to the ta<-t 

VOI. Will. NO. 4. IK'roMltU l‘»** 
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that, bolh ('pipliyscs wore ahmil, <o fiiso at the time of the injury This 
patient. Nvas fifteen years of age at the time of injury, whicli occurred two 
and one-half years ago. In tlio otlier operated case there was no shorten- 
ing, tlic injured epijihysis is ossified, wliile ossification has not yet begun 
in the oiijmsite ejiijiliysis. Thi.s boy wa.s injured one year ago and is now 
si.xteen years of age. If ossification occurs in the opposite epiphysis 
witliin a few months, no shortening will develop. Hoivever, further 
growth can occur in this epiph3'sis for another two jrears. It must be 
boi no in mind that both of these jiatients arc in the upper age group and 
both have i)robabh' reached their maximum growth. The author feels 
certain, however, that ojipn reduction and fixation in younger individuals 
is a dangerous jirocedure, due to the po.ssihilit}'^ of arrest of growdh caused 


b^' damage to the cartilage at the time of operation. 

Short ening of from one-quart er of an inch to one-half an inch occurred 
in three cases, of three-fourths of an inch to one inch in three cases, and of 
one and one-quarter inches in one ca.so. In this latter case the original 
displacement was \'eiy slight, and no attempt at correction was made. 
In none of these cases was the ])atient aware of the fact that one arm was 
shorter than the other. Shortening, then, is of little clinical significance 
in the proximal humeral cpii)h}xsis even if the loss in growth amounts to a 
full inch. Howc\-or, if the arm were made up of two bones (as in the 
forearm or leg) or if it were a case of a weight-bearing epiphysis (as is the 
lower femoral eijijdiysis) then this sliortening would be of definite clinical 
significance. I'he fact that shortening is more marked in the proximal 
humeral epiph3^sis than in the lower radial or tibial epiphysis is probably 
due to the fact that the former is more actively growdng, and also to the 
fact that it is larger and more irrogularlj’’ shaped. A greater force is thus 
required to disifiacc it, with the consequent greater possibility of damage 
to the cartilage plate. 

From this study it seems that the average age of ossification is be- 
tween the sixteenth and eighteenth years. It is also to be noted that 
ossification normally occurs first on the medial side of the epiphysis. That 
portion of the cartilage plate subjacent to the greater tuberosity noima y 
fuses last, just as that portion of the distal radial epiphysis proximal to t le 
styloid is the last to ossify. 


SUMMARY 

1 All of the eleven cases of fracture of the proximal hunieial epiph}. ! 
presented in this series were torsion fractures occurring between t le cai i 
lage plate and the shaft proper (Type-1 fracture®). No 
fractures of the epiphysis were seen. This type ®P^P ■ pP 

which is common in the ankle, the writer believes to be raie in 
physis, due to the mobility of the humeral head. In no case is i 
formity, although accurate reduction was not obtained m six o ‘ 
Malposition is, therefore, not a cause of deformity. Prema m 
tion does oceu;, as does retardation of growth. Shortening was not onij 
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much more common in this epiphysis than in the distal radial and tibial 
epiphyses, but was also more marked. The fact that this shortening 
could not be detected clinically in any case is due to the fact that the arm 
is non-weight-bearing and consists of but one bone. In general, the end 
results obtained in all of the cases in this series were good. 

CONCLUSIONS 

The author wishes to emphasize the fact that malposition is not a 
cause of deformity. Any malalignment is corrected within a few months. 
Deformity and shortening are due to damage to the actively growing 
cartilage plate. This damage is done when the accident takes place, and, 
when this damage is received, it is not possible with our present knowledge 
to prevent the inevitable growth disturbances. One can, however, add to 
the damage already done by attempting to get anatomical position by 
operative procedures. 
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T'o'Mv'’o\fo^T'^•^•n^vw^ SV.M1>ATH]!TIC GANGLIONEC- 
■ KV • m ) -r -I growth AS DETERMINED 

in III], 1 l‘>LI'i()K{)hNTGKNOGRAPHlC METHOD 

in .roffx .r. I’Affin', m.d., oxford, Mississippi 

/■raw t/ir l)cp<ir(m u( of Siirgrri/, Uyimruiln of Chicago 

of loMiri(,„|i„al Ik.do hns rrccntJy been added to 

i- t o| ( (!( ( (.^ (lia( li:i\c clninu’d, for lumbar S3’’m])athetic gaiigli- 
om ( . In HMO Harris first n'portoci stiimilatioii of longitudinal bone 

prowt ii in inan following lumiiar sympathectomy in a case of limb-shorten- 
mg K. -lilting ftorn anterior poliom^'clitis. TJie tlieoretical justification of 

tlu' jirocodurc was based on the observation 
that lesions associated with increased vas- 
enlarilj’’ sometimes produce an overgrowth 
of an involved limb. In a recent report by 
the same author lumbar sympathetic gan- 
glioiK'ctonw was claimed to liave acceler- 
ated iongit udinal bone growtli in twenty-one 
of fort3''-six cases in which tlie operation 
had been jierformed for shortening caused 
by anterior jioliomyelitis. Also four cases 
of Hirschsprung’s disease, in which left 
lumbar sympathetic ganglionectomy had 
been performed, sliowed overgrowth of the 
ipsilateral leg. 

Experimenters have been unable to 
produce overgrowth of an extremity by 
lumbar .sjnnpathetic ganglionectomy. Can- 
non and his co-xvorkers observed no in- 
creased longitudinal growth of the extremity 
in kittens in which the entire sjunpathetic 
chain had been removed on one side. Bacq 
obtained similar results in young albino 
rats. Bisgard also failed to find incieasec^ 
longitudinal growth in a half-grown mon 
with symmetrical paraly’^sis of the lovci 
extremity due to poliomyelitis. This same 
author found no increase in longitudma^ 
growth following lumbar sympathcc om} 
in four normal young goats. Hains m 
McDonald performed unilateral 
sympathectomy upon ten kittens, 
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Fig. 1-A 

Case 1. Teleoroentgciiographic 
measurements of tlie lower ex- 
tremities made nineteen months 
after left lumbar sympathetic 

'■ " ^---ng’s 

■ ■ '110 
discrepancy in limb length. 
C.A.: growth-arrest lines in the 
tibial metaph 3 'ses. 
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Fig. 1-B 

Case 1. Roentgenograms showing growth-arrest lines present in the upper tibial 
metaphyses. These are equidistant from the epiphj'seal line. 


acceleration of longitudinal growth of the extremity on the sympathec- 
tomizecl side. 

The evidence for increased growth following lumbar sympathetic 
ganglionectoiny is based then upon reported limb overgrowth following 
the use of the operation in four cases of Hirschsprung’s disease and upon 
reported diminution of discrepancy in limb length following the use of the 
operation in cases of re.sidual paralysis due to poliomyelitis. 

During the past four years three unilateral lumbar sjunpathetic 
ganglionectomies have been 
performed upon children 
in the University of Chi- 
cago Clinics. One of these 
was done for the purpose of 
remedjdng vascular dis- 
turbances in a case of 
congenital abnormality of 
the leg with shortening: 
this case, therefore, is not 
.suitable for testing the ef- 
fect of the operation on 
longitudinal bone growth, 
because contralateral cpi- 

physcal-diaijhyscal fusion j 

had been pcrfoimcd for the Case l. Roeutgenocrams sluiuini: ernuab-arre-t 
inirpose of eqnalizine’ limb lower i-nd.s of botli ulnae, l.iu.e; are 

length. In the other two pHu’:'"''' ‘''l'"'''- cartilage 
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cnsrs I('f( Itimhnr syinpat Untie gaiiglioiicctomy was done for Hirsch- 
sprung's disease, ami tlinsn eases arc suitable for determining any possible 
slimnlation of longilmiinal bone growth. 

IlEPOnr OF CASES 

Casi; I . H. N., a iiialc, a^cd fen years. \niH seen because of constipation and enlarge- 
ment of the alalomen. lie had had no.sjKinfaneotis bowel movement since three 3'ears of 
.'lire. lOnemas were usuall.v nei'cssary eveiy three or four days. A diagnosis of Hirsch- 
sprutig'.s disease was made, and, on June 2(5, IflSd, a left lumbar sympathetic ganglionec- 
toni.v wa.'-' performed In- Dr. C. M. Htiggin.s. One inch of the prcsacral nerve, the third 

and fourth left hirnhar ganglia, and f lie leftlumhar .sympathetic chain were removed up 
t<i a point near tlie left renal artery. 


t<i a point near tlie left renal artery. 

J’he residt in tliisease wasspeetaeular. Themarkcdlj’di.stcndcdabdomen, whichuii 
noted prior to operation, is no longer pre.sent. The patient is having a spontaneou 

bowel movement everv three to fourdaj's. Telcorocntgenographic measurements of th 

t .. ..i 2 A t fAlInWHl 



Fig. 2-A 

Case 2, feleoroentgenographic 
easurements of the lower ex- 
emities ten months after left 
mbar sympathetic ganglion- 
itomy. The extremities are 
equal length. G.A.: growth- 
rest lines resulting nom the op- 
ation. 


■as 

t. Tlie patient is Having a spontaneous 
mi v.s. I elcorocntgenographic measurements of the 
lower extremities, made nineteen months following 
operation (Fig. 1-A), show no discrepancy in the 
length of the lower extremities. Grouih-arrest 
line.s ar<> present in the uppei’ and lower tibial me- 
lapliyse.s on both sides. Measurements showed 
them to he equidistant from the epiphj'scal lines 
(Fig.s. 1-B and 1-C). On palpation, there is a 
definite increase in warmth of the left foot and leg as 
compared to that of the right. This difference is 
jiarticularb' noticeable in the distal portion o e 
extremity. Temperature readings, made by means 
of the thermocouple at various levels of the loi\ci 
extremities twenty months following operation, aic 
shown in Table I. 

C •\sE 2. F. C., a male, aged ten years, was seen 
at the University of Chicago Clinics with a com- 
plaint that he had been constipated all his h e. 
had noticed a progressive enlargement o • 
domen for a few years prior to his admiss^i 
examination, the abdomen was o 
tended and a tympanic note f /the 

cussion. A roentgenographic study « 
enlarged colon of Hirschsprung s disea ^^^^ 

lumbar sj^mpathetic ganghonectomy and p 

neurectomy were performed on March 13, 193o, b3 

Dr. C. B. Huggins, . 

Following the operation th P 
p,„„,ptly relieved of t.r 

menfs bcejinie spontaneous extremities, 

i-emained normal. Palpa ion increased 

eleven months after opera Tj,js ,vas 

warmth of the synrpathec omiz d jdO' 

corroborated by temperatuie reading 
various points on the Tcleorocntgeno- 

of the thermocouple (Tab )■ j^^ver c.v- 

graphic measurements (1 g- to operatio'b 

Lmities. made ten months es- 

revealed no discrepancy m g retarded 

tmmities. In this case, as .n Case , 
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Fig. 2-B 

Case 2. Roentgenograms of knee region showing growth-arrest lines in the upper 
tibial metaphyses. Telcoroentgenographic measurements arc shown in the margins. 

growth linos, present in the upper and lower tibial metaphyses as a result of the operation, 
are equidistant from the epiphyseal lines (Figs. 2-B and 2-C), showing that longitudinal 
bone grondh on the ipsilateral side had not been stimulated by the operation. 


DISCUSSION 

Increased warmth of the extremity occurs following lumbar sym- 
pathetic ganglionectomy as a result of vasodilatation. The influence of 
this increased vasodilatation, with its associated increased warmth of the 
limb, on longitudinal growth is doubtful because it is not comparable to 
overgrowth produced by pathological processes, for in these conditions, 
as in osteomyelitis, passive hyperaemia is present. Experimentally this is 
substantiated by increased osteogenesis found in passive hyperaemia by 
Pearse and Morton and b}' McMasfer and Roome, whereas these same 
authors and Key and IMoore 
found no increase in the rate of 
fracture healing in the sympa- 
thcctomizcd extremities of dogs. 

The usual clinical measure- 
ment is not accurate enough to 
detect small changes in limb 
length. Roentgenograms taken 
in the ordinary manner are like- 
wise unsatisfactory. The mc.as- 
urements of the two jiatients 
whose cases are reported here 
were obtained by means of the 



Fig. 2-C 


Oi-cc 2. TfknrtH'iito-iif'Xmm? sb'iwing no 
discrepancy in dl'innce nf crowtii-rirres*. lines 
from the epiphv’seal tines in tfie In-.vcr ti}i”:>.. 
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IV^n-r.nrn.: Kr.AU.Nus „r ExTanMrftns Followiko Le.-'t Lumbau Sym- 

I'ATIlin 1C (lAN'OMO.VKCTOMY' 


Case 2 ** 



Right 


(/D,'f/oe.v ('.) 

Dor iim i,f first tm- 

24.0 

Dursum of foot 

26.2 

I’hinturMufaecof foot 
.Anterior boriler of mid-: 

26.8 

lib' of t ibi.n 1 

29.6 

.Alitidl,' ihieh ! 

30.. 5 


* 'J'.Yciity mmiHis afh’r ojH'iatH.n. 


Left. 

{Ikgrrcs C.) 

Right 

(Degrees C.) 

Left 

(Degrees C.) 

27.6 

25.6 

28. 1 

29.6 

28. 0 1 

30.7 

28.0 

20.4 

2S.G 

30.0 

27.4 

27.7 

30.5 

27.4 

27.0 


** Ton months after operation. 


.‘^ten'oscopic (clcorocnlpii-nogrnpluc inodiod. Errors due to position of 
Ihc lind) ;ind to di.stortion arc clinunafcd by (his technique. Although in 
each c;i>e (here wa.v dcfmite clinical imjirovement of the Hirschsprung’s 
di.^case following .symiialhcctoniy, a.s well as increased warmth of the 
synqialhcctoinir.ed .‘^ido, no acceleration of longitudinal bone growth 
occurred on the .'iyinpatheclomizcd side. 
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STUDY OF THE END RESULTS IN 113 CASES OF 
SEPTIC HIPS * 


BY CARL E. BADGLEY', M.D., LUIS Y’GLESIAS, M.D., W. S. PERHAM, M.D., 
AND C. H. SNY’DER, M.D., ANN ARBOR, MICHIGAN 

From the Department of Surgery, University of Michigan, Ann Arhor, Michigan 

This study of the end results in 113 cases of septic hip lesions treated 
at the University Clinie was undertaken primarily to determine if possible 
the answer to the several questions constantly confronting us in treating 
this group of cases: 

1. Does streptococcal infection of the hip joint react differently from 
staphylococcal infection? 

a. Should arthrotomy be performed in all cases showing clinical 
evidence of septic hip-joint involvement? 

b. Is the type of organism which produces a septic hip the de- 
termining factor in the hip reaction, or is the reaction due to 
the location of the lesion (1) primarily in synovia or (2) 
primarily in bone with secondary hip involvement? 

c. Does the age of the patient alter the course of the liip lesion? 

2. What are the causes and the results of the several complications 
so frequently associated with septic hips, — dislocation of the 
hip, sequestration of the femoral head, epiphysiolysis, disap- 
pearance of the head of the femur? 

3. What are the end results of treatment by various methods, at 
various stages of the disease, and when the disease is associated 
with the various types of complications? 

To interpret properly the results of this study, it is essential to recog- 
nize that the majority of the reported eases fall into the subacute or 
chronic phases of the lesion, with relatively few cases of acute septic hips. 
This report makes a corollary for the excellent studj' by Slowick * of .‘ji.xt j- 
cases, chiefly of acute or of early .subacute pyarfhrosis of the hij). With 
very few exceptions, at least four weeks’ duration of .sjnuiitoins in our 
cases was the minimum on admission, with the average duration running 
into months. 

\ One hundred and thirteen cases of septic hip-joint lesions have been 
.studied; in eleven the condition was bilateral. There was a slight pre- 
dominance, of males, — sixty-two to fifty-one females. The age incidence 
ranged from four weeks for the youngest to fifty-three years for tlic old- 
est; eighty-five patients were between .si.\ and eighteen years of age, and 
the most common age was fourteen years. 

Fourteen of the Il.t patients die<l, — twelve fn scidicaemia, one. 

* Itciil at tlie Aiiiuial ef (ho .Ymcriran Oril)nrae<lir -■ ■ri.ition, Milivaukcf' 

U iscoMsiii, M;iy gO, I'.Ctii. ’ 
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from a flare-up of infection following a reconstruction operation, and one 
from postoperative shock. 

For the purpose of this study, the cases were divided into three 
main groups: 

Group A — Twelve Cases 

The patients in this group entered the Clinic in the acute, subacute, 
or early chronic stages, without previous treatment, and were treated 
conservatively except for drainage of presenting soft-tissue abscesses. 

Group B — Forty-Two Cases 

These patients were in the acute, subacute, or early chronic phases, 
had not had previous treatment, and were treated surgically in our Clinic. 

Group C — Fifty-Nine Cases 

The majority of the patients in this group were in the chronic phase; 
a few, who had been treated outside our Clinic, were in the subacute 
phase. The treatment of these patients in our Clinic was mainly sur- 
gical; occasionally conservative measures were employed. 

These groups are further subdivided into age periods to differentiate 
any characteristic reactions in the hip joint at various ages if they so occur. 

Class 1: From birth to two years inclusive — six cases. 

Class 2: From three to five years — eight eases. 

Class S: From six to eighteen years — the period of rapid growth to 
fusion of the capitate epiphysis — eighty-five cases. 

Class 4: Nineteen years and over — adult changes — fourteen cases. 

STUDY OF THE AGE PERIODS 

Table I illustrates the type of lesion produced by the streptococcus 
and staphylococcus in patients under six years of age. 

In each of the six cases in Class 1 (infant group) there was a good 
range of motion, but a gluteal gait will undoubtedly be present if the 
results in the older cases in Group C arc any criterion. Disappearance 
or failure of development of the bony nucleus of the capitate epiphysis i 
with later return or partial reappearance and maldevelopment of the 
head and neck of the femur is the usual result in the Class-1 age group. 
In all four of the cases treated at the University Clinic there was disap- 
])parancc of the bony nucleus, and in the last two cases there had been no 
obvious return of the head at eight and seventeen years of age, resjicc- 
tively. A good range of motion in flexion and extension, with limitation 
in abduction, usuallj' results. In all cases healing occurred rajiidlv 
without sinuses. 

Although a definite similarity is noted in Class 1 and Class 2, there 
is a suggestion of greater frequency of staphylococcal infection in the 
Cla.ss-2 age period. The cases in Grouji C with the extensive ost eoinyelitis 
were probably of staphylococcal origin. More hoiu' destniction is seen 
at this iieriod than in the infant group. 

Kighty-fivc of this scries of 113 ea^es fall into Cla- h the ace i>crifiil 
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Joint Spaci 
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1 




hcinolyticus 
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] 

]9 j'car.s 

Streptococcus 
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.3 
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2 
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2 and of one ease in Class 4, all cases of sequestration oi tne ^ ‘ 

this group. Twent 3 ’'-four of the cases of dislocation of the hip 
at this age, and all but one of tlie cases of epiph 3 ''siol 3 ^sis eve ope 

this period. j w nnipteeii 

In fourteen cases the onset of symptoms developed a ^ . . 

years of age (Class 4). In one case there Avas a dislocation o | 
associated Avith a massive sequestration of the head and nee q a 
tion Avas present in tAVo other cases in this group, feep ic a 
inlcylosis Avas the usual result in this group. ^ 

Age, therefore, Avould seem to play an importan reaction. 

o-nH In the seA^enty of the rea 


Age, therefore, Aimuld seem to play an impoitau i j-eaction. 

piency of occurrence of septic hips and in the seventy o -^jon, 

Ihe infant type (Class 1), if it survives the seventy o 
ends to recover rapidly AAuthout sinuses or recurrence o 
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TABLE III 


Streptococcal Pyarthrosis with Bone Lesions 


No. of 
Cases 

Age 

Type of Organism 

Bone Lesions 

1 

3 years 

^ Streptococcus hemo- 
lyticus 

Sequestrated head ; epiph 3 'siol 3 ’sis. 

1 

6 years 

Streptococcus viridans 

Osteomyelitis of neck ; sequestrated head . 

1 

10 years 

Streptococcus hemolj'iicus 

Osteomyelitis of neck. 

1 

11 years 

Streptococcus hemo- 
lyticus 

Sequestrated head. 

2 

12 years 

Streptococcus hemo- 
lyticus (1) 

Streptococcus hemolyti- 
cus and streptococcus 
viridans (1) 

Osteom 3 'elitis of neck (1). 

Osteom 3 'elitis of ilium (1). 

2 

17 j’ears 

Streptococcus hemo- 
Ij’ticus 

Osteom 3 'elitis of neck, sequestrated 
head, dislocation (1). 

Osteom 3 -elitis of ilium, dislocation (1). 

S 





but with a loss or malclevelopment of the head, which eventually results 
in a moveable hip with a gluteal gait and a coxa-vara deformity. Class 
2, patients from three to five years of age, shows a greater tendency to 
bone infection of staphylococcal origin with an increased tendency to 
recurrent infection and difficulty. Dislocation of the hip is surprisingly 
frequent in Classes 1 and 2, occurring in seven, or 50 per cent., of the four- 
teen cases. Disappearance of the head, temporary or permanent, is 


TABLE IV 

Staphylococcal Py.\rthrosis without Roentgenographic Evidence of 

Bone Lesion.'; 


No. of 

Age 

T 3 'pc of 

Roontgenographic .-Ippearancc 

Cases 

Organism 

Negative 

Di.'location 

1 

-1 weeks 

Staplrvlococcus aureus 


1 

1 

7 years 

St apir'-lococcus aureus 

1 


2 

9 3’eai's 

Staplwlococctis aureus (Ij 
Staph 3 -lococcus auri'us aixl 
streptococcus hemoK-ti- 
cus U) 

2 


2 

12 3-ears 

Staplr'-Iococciis aureus 

1 

1 

") 

14 3-ears 

Staplivlococciis aureus 

4 

1 

1 

l.'i 3 -ears 

Staplr'-lococciis aureus 

1 


1 

j 47 3 -cars 

. Stapln-lococciis aureus 

1 


13 

1 

i 


10 

3 
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common in these two groups. Class 3, the age period between six and 
eighteen years, is the period of greatest frequency, of the most extensive 
bone involvement, and of the most complications. Class 4, patients 
nineteen years of age and over, goes on to septic arthritis or bony or 
fibrous ankylosis. 

THE DETERMINING FACTOR IN THE HIP REACTION 

Numerous authors have maintained that in infants and in young 
children the septic hip joint which results from streptococcal infection 
tends to heal rapidly with retention of motion and with no recurrences. 
The septic hip joint which is caused by staphylococcal infection, how- 
ever, is prone to slow healing, persistent draining sinuses, and marked 
bone changes with loss of motion or with ankylosis. Slowick has sug- 
gested that the type of organism is not the determining factor in these 
two types of reaction, but, rather, the localization of the organism, 
whether it be primarily a synovial infection or an intra-osseous lesion 
producing an osteomyelitis which secondarily invades the hip joint. He 
also asks the question. Does the streptococcus produce intra-osseous 
lesions at any age? In his group of sixty cases, he found no evidence of 
bone involvement in the streptococcus group. However, he stated that 
nine cases of staphylococcal lesions were primarily synovial in origin and 
resembled the streptococcus group in their reaction, and twenty-eight 
cases were primarily bonj’' in origin. 

Table I illustrates the types of lesions produced by the streptococcus 
and by the staphylococcus in patients under six years of age. These 
were essentially the same except that osteomyelitis of the ilium was pres- 
ent in two cases in Class 2, Group B, in the staphylococcus group, and in 
Class 2, Group C, there occurred a case of pathological dislocation and a 
case of osteomyelitis of the nock and head of several years’ duration, 
which probably were due originally to a staphylococcal infection. No 
osteomyelitis was noted in the streptococcus cases in those earlier years of 
life, with the exception of a sequestration of the head which may have 
been and probably was on a vascular ba.sis. 

Table II illustrates thirteen cases of septic hips of proved strep- 
tococcal origin without evidence of osteomyelitis. Two cases of dis- 
location of the hip were seen in this group. 

Table III demonstrates eight cases of proved streptococcal pj'ar- 
throsis a.'^sociated with definite osteomyelitic areas. Two of these patients 
had osteomyelitis of the ilium; three had sequestration of the head of 
the femur; four had osteomyelitis of the neck of the femur; and one had 
einphysiolysis. 

T.able IV shows thirteen cases of staphylococcal jiyarthrosis without 
I>onc lesions with negative roentgenographic findings in ten and dis- 
location of the hip in three. These cases are quite analogous to the 
thirteen cases of strejitococcal jiyarthrosis without bone Ic.dons but with 
dislocation of the hip in two eases. 
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TAULE VI 


Ci.iNif'Ai. Ili;si;i,Ts IN’ (tKfufp A 


(TltKATIII) CoN'KKIlVATIVELy;_12 CaSES 


CllSI'S 

(i.'iit 

Range of Motion 

2 

Xdiiiial 

Nonna! 

.3 

flood 

.At Ica-sf ,30 per cent, normal 

.3 

I'liir 

.•\nkyIo.>us or marked limitation in good position 

1 

Poor 

Noniu poor position 

2 

Not .‘itiitf'd 

N((f .slated 

n* 

1 




* Oiii' (if llic twelve jiatif’iits in this pnnip died. 
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'J’ARLE VII 

:.s(u.T.s IN’ Giioei* H (Tkea’ied .SunGiCALLY) — 12 Cases 


(!ail 

Cases 

Range of Motion 

Cases 

Normal 

s 

Mnrmnl _ . 

.. 9t 

Good 

17 

15 

Fair 

-1 

1 T^nny nnk'ylnsis** 

. 11 

Poor 


1 


Not .stated 

1 


— 


35* 


* .Seven of tlio forty-two pntidnts in this group died. 

** All pntients with ankylo.sis were free from gluteal gait, 
t One gluteal gait classified as good gait. 

'j’ablo V i)rc.sciit.s thirt3'’-six cases of staphylococcal pyarthrosis ivitli 
roeiitgctiographic evicloiicc of lesions which, in all probability, ^Yelc pn 
niarily bone lesions and secondarily joint lesions. Sixteen of these pa 
tients had osteomyelitis of the ilium; fourteen had osteomyelitis of thenec^' 
of the femur; seven had dislocation of the hip; and four had epiphysio ysm 
AYe feel that these studies produce convincing evidence of the tru ■ i 
of Slo wick’s contention that the organism itself does not 
typo of reaction in septic hip-joint lesions, but, rather, that the oca ^ 
of the 'primary infection is the determining factor. Cases of ,^1 

novial infection of the hip joint, whether streptococcal or . jp,, 

in origin, have the same chai-acteristics of rapid healing ui i 
of motion and freedom from recurrence. Cases of primary os ,j| 

with secondary hip invasion, whether streptococcal or ® 
in origin, have the same delayed healing, persistence of sinuses, 
tions, and recurrences, as long as the osteomyelitis remains ac n 


TREATMENT ^ ^ ^ 

It is impossible in this paper to give the detailed study , ^‘j,e 

ent employed in Groups A, B, and C. It will be remem io 
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Dislocation of the Joint in Pyauthuosis of the Hip 
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TABLE IX 

SixD'Ef^TiiATinN' or TitK Femoual Ilr.AD 
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tAvolvc cases in Group A were treatou - Vases in Group 

age of soft-tissue abscesses ni five cases. T y performed in 

B were treated surgically; an arthrotony _ resection of the head 
each ea.se. In some cases this was of the 

and reduction of tlie dislocation, an m J j^gg gen- 

osteomyelitic areas. Obviously the would have been 

ously ill than those m Group Group C were treated by In^c 

performed on these patients. _ and correction of 

incision and drainage, saticenzation, sequesticctoi y, 

'“"vl shows the clinical results “ ““roftS 

t,.eatmti Good functionai 

cases, and fair results m 27 per cent., making 

the cases in which the results were an. -pal treatment are prc 

The clinical results obtained ron V the patients in this gro 

sented in Table VII. Seventy-one per cent. o th_l^ , I 

who survived had good In all cas® 

ing a total of 82 per cent, who had fan fu ^ 3 O cleg 

head was removed surgically and m whmh them 

of motion a gluteal gait developed. 
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The clinical results of the surgical treatment of pyarthrosis of the 
hip, demonstrated in Tables VI and show freedom from drainage in 
all surviving patients and a satisfactory gait in the majority, even though 
ankylosis or limited motion in the joint is present. Although surgically 
the results are not good in relation to normal function, they are quite 
satisfactory from the patient’s standpoint, for there is freedom from in- 
fection and pain and the patient has a useful weight-bearing extremity. 
Roentgenographic examination in such cases usually shows loss of the 
head of the femur, ankylo.sis, dislocation with ankylosis, etc. 

There is not enough essential difference in the clinical results between 
the cases treated conservatively and those treated surgically to draw 
conclusions as to the need of operation in all septic hips. Although a 
simple arthrotomy may not be a harmful procedure, we see no definite 
indication for arthrotomy unle.s.s there is pus to be drained or an osteo- 
myelitic focus to be eradicated. 

FREQUENT COMPLICATIONS ASSOCIATED WITH THE SEPTIC HIP 

Pathological Dislocation of the Hip Joint 

Dislocation of the joint is a frequent complication in pyarthrosis of 
the hip. This occurred in thirty-four cases of this series, — in seven in 
Classes 1 and 2, in twenty-four in Class 3, and in three in Cla.ss 4. Patho- / 
logical dislocation of the hip generally takes place when the hip is in a | 
position of flexion, adduction, and internal rotation; this position is gen- 
erally assumed after the capsule has been distended and ruptured. Only 
two hips in this group dislocated while on our Service, and these disloca- 
tions were the result of failure to prevent the patients from assuming this 
dangerous position. Traction with the leg in extension and slight ab- 
duction will prevent this accident in the majoritj'^ of cases. Table VIII 
shows the clinical group and the age clas.'^es in which the dislocations 
occurred, the fate of the head, the number of cases with reduction and 
their end results, and the number with persistent dislocation and their 
end re.sults. 

There were six deaths among the thirty-four patients. Twenty-four 
cases showed pathological di.«localion alone; six were associated with 
sequestration of the head. In two more, on incision and drainage of 
the joint, dislocation was found to have occurred; these di.slocations were 
not reduced, in order to increase the chance of drainage. In two cases 
dislocation was accidental, — one followed excision of the greater trochan- 
ter and the other occurred when traction was inadvertently removed. 

I The fate of the head in this group of case.< in which dislocation 
complicated the septic joint is demonstrated in Table VIII. The head 
was removed surgically in seven eases because of sequestration and was 
absorbed spontaneously in seventeen. Si.x jiatients in this group dic<l, so 
that in only four eases did the femoral head survive the comj)lication 
of dislocation: in each of these four ea.'-es the dislocation remaincKl un- 
reduced. It is possible that, in perfonninc an :irthrotomy on a septic 

vou xvni. NO. (xwemi^n jor'. 
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p Avith dislocation, it is occasionally , j,,ay take place-' 

; a time in order that more ^ has subsided. 

[le head may be replaced after the acute obtained; m 

venteen cases reduction of the ^J^locatioi ankylosis oC' 

ree cases fibrous ankylosis developed ' potion in the hip; 
irred Four of tliis group of patients had g .. . ^nd one had * 

Id 50 per cent, or more of the normal range of motmn,^^ 
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TABLE XI 

Summary of 113 Cases of Septic Hip 


Age Range; 

4 weeks to 53 years 


Clinical Groups; 

A 

B 

C 



12 cases 
42 cases 
59 cases 

Anabasis of Cases; 

Total number of cases 



... 113 

Total number of hip joints involved 



... 124 

Number of cases of bilateral involvement 



. . . 11 

Number of deaths (two bilateral cases) 



14 

Lesions ; 

Osteomj^elitis of the ilium 



25 cases 

Osteomyelitis of the pubis 



3 cases 

Osteomyelitis of the ischium 



3 cases 

Osteomyelitis of the femoral neck 



30 cases 

Pathological fracture of the femoral neck 



4 cases 

Complications; 

Disappearance of the femoral head 

Surgical removal 

Non-surgical 

With dislocation 

Sequestrated head 

Absorption 

17 cases 

2 cases 

5 cases 

19 cases 
24 cases 

43 cases 

Sequestration of the femoral head 



21 cases 

Epiphysiolysis (produced by traction in 2 cases) . . 



9 cases 

Dislocation of the femoral head 



34 cases 

Nearthrosis (at epiphyseal line with fusion of head to acetabulum or ilium) 

8 cases 

Coxa magnum 



5 cases 


flail hip. In eleven cases the dislocation persisted, with five cases of 
bony ankylosis and one case of fibrous ankylosis. There was a good 
range of motion in one of these cases of persistent dislocation, 50 per cent, 
or more of normal in three cases, and 30 per cent, in the fifth case. 

Fourteen of the twentj^-eight surviving hips had good or fair range 
|of motion; five of these hijis were still dislocated. 

The complication of dislocation of the hip, associated with .‘-eiitic 
hip, may have been nature’s way of improving drainage of the septic joint, 
but in general it re.sulted in a jioorly functioning joint. 

ScqitcMralioti of the Femoral Head 

In studying this problem the questions to be considered are: 

1. Why does the head sequestrate? 

2. What happens to the sequestrated head if it i~ not removed? 

3. What is the result if the seipiestrated head is removed? 

Table IX shows the age iieriods in which seque>t ration occurred 

and the organisms responsible, in those caM>s where tlie.v were i-nlated. 

vou xvin, NO. 4 , ot'Tour.u io“r. 
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TAHLE XII 

Analysis or Casks in Which Ankylosis OccunuED 


An;;i 

Pony Aiiki'losis 
.d ffc Group Coses 

Fibrous Ankylosis 
Age Group Cases 

i 

Hoad to acclalHiImn 

A 2 

H 10 

C 10 

A 4 

B 8 

C 16 

TD'.'id iir neck to ilium 

5 

5 


Nock to acc.tiduilum after sciiiie.stroc- 
toiuv of head 

5 

13 

Total 

32 

46 



In t(Mi of tlicsc cases the organisms wore known,' six cases A\eie caused by 
slapliylococci and four by "streptococci. It is interesting to note that 
dislocation of tlic liip wa.s associated witli six of these cases, epipliysio ysis ^ 
with nine, and osteomyelitis of the neck with nine, leaving only our 
{‘asos of .socpicstration of the head witliont definite pathology to accoui 
for the .sequestration. '^Jndoubtcdly interference with the blood supply 
to the head itself pla3^s a part in tlie sequestration. It would seem irom 
Wolcott’.s- e.xcellent anatomical dis.sections that more chance oi 
to tho branch of the median circumflex artery in the postenoi capsr ^ 
location would be produced by Ober’s incision than by tm 
anterolateral approach. Thrombosis of the hgamentum teres, 
of tho ligamentum teres as necessarily occurs m ° j Jid. 

undoulitedly a factor in some cases of sequestration o i rp ui' x It 
qdic fate of the sequestrated head is demonstrated in " ' 

will lie noted that there were twenty-one sequestmtod hea s ^ 
and nineteen were remoA'ed surgically. Several of the 

at the initial arthrotomy, but presented themselves sp 

v'oimd at subsequent dressings and were • absorbed in situ 

heads were not removed, but later Avere comp e ^ y ^-jg^ts had 

with resultant fibrous ankylosis. Three of /Julies pusl" 

normal motion, but a marked gluteal which patients 

off action that obscures the pelvic drop, a " ^g,,ts had 50 per 

with positive Trendelenburg symptoms learn. T P f^tientshad 

cent.'of normal motion with a definite ghi ea^ 

1 fibrous ankylosis with little or no motion, an c],g. 

in three ankylosis developed in the patients died- 

located and ankylosed to the ilium. Four of the tv P „gt 

The amount of resultant shortening of the extremity 

been compiled in this study. therefore, a serious 

The complication of sequestration of the head , 

obstacle to normal function of the hip. 
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Disappeara7ice of the Femoral Head 

There were forty-three cases in which the femoral head was either 
removed surgically (nineteen cases) or absorbed spontaneously (twenty- 
four cases). The spontaneous absorption of the head occurred in seven- 
teen patients with dislocation of the femoral head, in two patients with 
sequestration of the head which was not removed, and in five patients 
under six years of age. Absorption of the femoral head in our series re- 
sulted from pyarthrosis of the hip in patients under six years of age, from 
the complications of sequestration of the head, or from pathological 
dislocation of the hip joint. 


CONCLUSION 

A study of the end results (Tables XI and XII) of the treatment of 
the subacute and chronic septic hip joints, with which this paper deals 
almost entirely, shows a relatively low death rate and a high frequency of 
healing of the infection. From this standpoint the results are satisfactory, 
but of the 113 cases there were only seven in which the hip was normal. 
Twenty-three patients with septic arthritis had a functional joint with at 
least 50 per cent, of normal motion. The remaining eighty-three cases 
demonstrated numerous severe complications, resulting in irreparable 
functional damage to the hip joint proper. The poor prognosis in cases 
in which there are complications such as dislocation of the hip, sequestra- 
tion of the head, and epiphysiolysis, is readily confirmed by the results in 
this paper. Inasmuch as neither dislocation of the hip, with the excep- 
tion of two cases, nor epiphysiolysis developed while under our care, we 
feel that they are preventable complications in the most part if an arthrot- 
omy is performed early in the course of the disease and if the liip is 
fixed in mild abduction and extension bj"^ traction or plaster. 

The re.sults here recorded point to a more favorable prognosis in tlie 
case of a primary synovial lesion, whether due to streptococcal or stajjliyl- 
ococcal infection. If the patient survives the acute infection, rapid heal- 
ing with good motion and no recurrence is the rule. If the Ic.-^ion is 
primarily osteomyelitic in origin, the progno.sis is much jioorcr and early 
and radical surgerj’’ is necessarjL The age of the patient plays a definite 
part in the type of lesion and is of importance from a i)rognostic and 
therapeutic standpoint. Under two years of age, there is very good e.v- 
pectation that the lesion is primarily .synovial; under five years, without 
evidence of bone infection, the iirogno.sis is good. Between six and 
eighteen years is the j^eriod of the greatest number of conqilications. 
It is during this jieriod that osteomyelitis most commonly dcvelojis^ 
and the prognosis for function is much poorer. 

1. Si.owiCK, 1'. A.: I’uniicnt Infections of flic Hip Joint. .An .\n:ily>i' of .Sixty 
Cases. New Encl.ami .1. Med., CCXII, 072, 1‘rUi. 

2. AVoi.cott, AV. E.; Circulation in the Head and Neck of the lYinur. (Exhiidt at 
-American Medical .Association, May lOXO.) 
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angeal bursae 


OF BOTH FiCKT 

A C ASK 2?KI‘0UT 

,vmv vonK, k. v. 

/■rwH thr Di.m,.scs * 

iMirsac ;u-f« f(,t(r in niimhfM- :ind 

t-'it.'irsal hont'.s- (i- '' - * ' l^ctwoen the henrls af fim 

<*iily (ircasionallv presetiL 


Ti 'between the heads of the 

....ly o...,,sin,,,,iiv ‘i.e 

•' ™.nM„„ed i.. 

ns their p,e"u ' -^‘n ^^95. Just 

.<ibMiihVan •!> been al u " iV?'" ^^“1 

!. '""‘'nr I,,., Mi almost completely neglected. 

'va.s Ill.rf xh’r hi li of this bursa clinically 

p(>rio(}s- MViM-nrimr r/' ^ previously treated for 

oiuploimuMit of In sytoptoms promptly followed the 

‘ ^ ediires as are commonl}" used to control inflamed 

^f<.)vu!Voon^^ ottention to thts condition clinicall}" ivas Roberts, in 
r ' , ' * epoi’t ed t \vcMit3'--six cases of metatarsal bursitis, of ivhich 

"Ole ailed b}" oon.servativo and twelve b}" operative methods. 
umoroniial diagnosis depends upon: 

C iicumsci'ibod tenderness situated between the lieads of the 
metatarsal bones; 

lain in the anterior portion of the foot when this area is 
compressed laterally; 

Pain caused b3'' h3"perf!exion of the toes, due to pressure 011 
bursae through tension of the overljdng tissue. 

J he author lias recent 13'- had the opportunit3" of treating the follow- 
ing case; 


I. 


3. 


i he patient, an adult foniaie of thirtj'-cight 3'’ears, a dancer bj’ profession, 'vas ad- 
inittc'd to the Hospital because of painful masses on both feet, of several j'ears’ durafion. 
About five years previously, she had first noticed that the left leg became more tired than 
the right. Jhis discomfort had continued until about three 3"ears before admission, when 
the patient had begun to suffer quite severe pain near the first left metatarsophalangeal 
joint, as.sociatcd with some swelling and a mass. This condition had pcisisfed despite 
treatment with metatarsal padding and phj"siotherapeutic measures. Eight month.' 
before admission, following an attack of acute tonsillitis, the patient had experienced 
wJiat was termed “inflammatoj'j" I'heumatism”, involving the foot, tlic ankles, and ti'c 
knees. At this time, she had noticed a mass about the fifth right mcfafarsophalangenl 
joint. Since this initial attack, she had experienced three others, ehiefb' localized af d'c 
site of the masses. Pain and swelling had persisted in these localities, so that ualhing 
liad become quite difficult. 

* Service of S. lOeinberg, M.D. 
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Examination showed an early bilateral 
hallux-valgus deformity with depression of 
the anterior metatarsal arch. On the left, a 
swelling was present between the heads of the 
first and second metatarsal bones. This 
consisted of a small tender mass, about two 
centimeters in diameter, unattached to the 
overlying skin. A smaller tender area was 
present on the right foot between the heads 
of the fourth and fifth metatarsal bones, and, 
upon upward pressure on the plantar surface, 
a distinct mass was likewise discernible. 
Roentgenographic examination was negative. 

At operation, a two-inch incision was 
made on the dorsal surface of the left foot, 
extending upward from the webbing of the 
toes, between the first and second metatarsal 
bones. Directl3’^ beneath the skin a large 
cj'stic mass was found Ijdng between and 
adhering to the first and second metatarsals. 
A short cj’stic projection was discovered, 
extending proximallj' between the adjacent 
bones. This entire mass was completeh’ 
removed. A similar procedure was performed 
on the right side, the incision having been 




Ficj. 1-n r,n. 1-C 

I'ig. l-.\ and Fig. 1-H: .tpivarance <if cnlargiil iiiternirtatai^'.j)!i-'ilar.g.-.-d biir-ae 
when exiKisptl at oiK-nitnm. 

Fig. 1-C: .tpix-amnce of normal intennotatnrxophalangeal Inir-ae. i.v; , 
fnvtx l-'ig, .^OS, p. Vol. II, ‘'Ham! of Ihnnan Aitata-ri" tv llV-r.-r 
ho!: A 


\<>i. will 4 oi-n>nr.ii lei'' 
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jii.'kI.' (iwr (he (|(,isnm of (ho f,.nt hofu-oon (ho fourth nnd fifth metatarsal bones. A 
oy.'^tio imiH.s-, .Miiiilar (o hut sninowhat fitnaJlor (haii that on the left foot, was found. 

Hi.s(olo;,'iea! .study .showed a don.so, highly cellular layer of young, actively proliferat- 
ing nhiiibl:ist.s,---a niembnine winch wa.s found to he invaginated and lined by flattened 
.syiiovi.'dike cells. 1 here was .a slight- round-cell infiltration. The specimen from the 
right foot Was .siinil.ar to that of the left with the addition of areas of necro.sis and leukoid 
degeiwratioii with consideralde mononuclear infiltration. The pathological diagnosis 
w;is chronic huisitis. 

I'll)' postojM'r.'itive <-ourse wa.s uneventful, and the patient was discharged in tivo 
weeks, walking .and free from jiain. 

'I'lic imticut li:i(! Ittul symptoms of ovor five years’ duration. No 
<‘vi(hMicc of juiy mti.ss liad !ipp(‘arod until tliroo years prior to admission, 
'{’he ptitioiit hit*! hemt t nutted duritig this ]ieriod liy the usual methods 
employed for ndieving; jtiiin in ea.ses of melatar.salgia, with slight relief 
of syntpt<»!tts. lit this ease, the eondition no doubt was initiated as a 
rt'sidt of fretpUMit Intimta iitdueod hy the patient’s occupation as a dancer, 
wit It jterhaps iut <‘X!ieerh:ition or aggravation of preexisting bursitis, 
ciiust'd hy llu' toitsillitis ('ight tnonths liefore admi.ssion. Because of the 
si/.(' of the masses^ operative intervention was considered the best means 
of treiitnieitt. 
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TORTICOLLIS 


BY S. A. JAHSS, M.D., NEW YORK, N. Y. 

From the Hospital for Joint Diseases * 

The author may be accused of splitting hairs, but to him torticollis, 
due to a shortened clavicular head of the sternomastoid muscle, is a dis- 
tinct clinical entity. This condition has been termed “clavicular” 
torticollis. 

In the normal person the clavicular head blends with the sternal head be- 
low the middle of the neck, and is an individual unit only at its origin. A 
small hiatus is present between the two heads which cannot be seen even 
with the muscle tensed. Should torticollis take place in such an indhdd- 
ual, tension on the shortened muscle will make the sternal head very con- 
spicuous, but the clavicular portion may be seen as a tense cord for a very 
short distance, beginning at the clavicle and close to the sternal head. No 
hiatus is visible. The head proper is not only tilted to the same side, but 
the chin is pointed well away from that side. The sternal muscle is the 
predominating factor. The contour of the neck and shoulder is not af- 
fected because of the oblique course of the muscle, from behind forward. 

“Clavicular” torticollis presents a different picture entirelj'. The 
clavicular portion of the muscle is very prominent. It extends in a 
longitudinal line from the mastoid almost to the midpoint of the clavicle 
and is not blended with the sternal portion at all (Figs. 1-A, 1-B, and 
2-B) . There is a dis- 
tinct hiatus between 
the muscle bellies, ex- 
tending in some cases 
from the origin to the 
insertion (Fig. 2-B). 

Here the sternal por- 
tion is more a part of 
the clavicular one. In 
fact, in some cases the 
sternal head cannot 
oven l>c seen (Fig. 1-A). 

Because its course is 
longitudinal instead of 
oblique, it pulls the 
head directly to the 
same side, b\it does not 
rotate the chin to the 

•Service of 11. C. 
rriiucnthol, M.D. 

VOL. XVIU. NO. 4 . OCTOUen 1030 



Fig. 1-A Fig. 1-11 

Case 5. llcforo operation. 

division of supraclavicular fossa bv 
a^cular head. Sternal head is not seen. Ilroadeninp 

nti unite apparent. Note scars of two previous 

attempt.s at correction. 

yV C*n%-icular head is not blended with sternid 
• - ote Its straight course from clavicle to mastoid. 


inn'. 
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oj)i)o.sitc side (Figs. 
4 -A and 5-A). Also, 
hcoaiise of its aber- 
rant course, it affects 
the normal contour of 
the neck and .shoulder 
and gives the neck a 
\'ciy broad appear- 
ance. On the affected 
.side (Fig. 5-A) the 
neck appears webbed. 
The outline is a 
straight line dropped 
from the mastoid, 


(‘.’i.se 7. Uefore openition. 

Pi’K. --.A: AVrhl)inK (>f ri^lit side of neck. Neck lu’oiid- 
eued. Xorniiil out lino of nook i.‘t (ILst urbcd,— lonKitiidinnl 
lino nu'oting a eono/ivo one. of inward dip of nock as 

it .nijpro.'ielie.s .slioulder f)nf lino. , • i 

Fio ‘J-H; Xoto pronouneod liiatus hohveon the clavieular 
and .stf-niid liond.s, hisocted .sui)raclaviciilar fossa, and course 
of clavicular head. 


I Wt 



Fig. 3-A Fig. 3-B 

Fip: 3-A - Not?oSline of neckband shoulder, especially 

Nohiatus. 



Fig. 4-A 


Fig. 4-B 


crossing a concave 
curve. This straight 
line obliterates the nor- 
mal inward dip of the 

neck line just before it 
blends noth the outline 
of the shoulder (Figs. 
2-A, 4-B, 5-B, and 
7). It also divides 

the supraclavicular 

fossa into two parts 
(Figs. 1-A and 2-B). 

Ordinary opera- 
tive measures will cor- 
rect the tendency to 
hold the head tilted 
to one side, but will 

not restore the normal 

cunmd outline of t ic 
neck. The clavicular 
head becomes reat- 
tached to its origin 

and even in its leng i 

Fig. 4-A and Fm. 4-B 

of base of neck. 
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ened state stands out 
prominently, away 
from the neck proper. 
Although the head de- 
formity is overcome, 
the cosmetic deform- 
ity is unimproved (Figs. 
4-A and 4-B). 

The author’s se- 
ries consisted of ten 
cases. In the first case 
a tenotomy of the 
sternal and clavicular 
heads was done, plus a 
myotomy of the platys- 
ma myoides and a sec- 
tion of the deep fascia. 
In the second case, in 
addition to these steps, 
the clavicular head 
was sutured to the 
undersurface of the 
sternal belly (Figs. 
4-A and 4-B). 

In neither case 
did the head deform- 
ity recur, but the 
cosmetic effect was 
anything but beauti- 
ful. These poor re- 
sults were seen when 
the plasters were re- 
moved after five 



Fig. 5-A Fig. 5-B 

Case S. Before operation. 

Fig. 5-A: Head tilted, but not the chin; left side of neck 
is broader. Even the outline of the mandible is obscured. 

Fig. 5-B : The muscle in this case was so thick that it hid 
almost the entire ear. Note the straight course of this 
muscle and how sharply it meets the concave outline of 
the neck and shoulder. 



Fig. C-A Fig. G-B 


weeks. There was a 
complete reformation 
of the severed muscle 


Case S. .\ftcr operation. 

Fig. 0-.^: Clavicular head cannot be seen. 
Fig. C-B: Compare with Fig. 5-B. 




(Figs. 4-A and 4-B). In both ease.s, a second operation . . 

Toeliminatethcsceventualitios,thefollowingtechniquewasoriginaled. 


OPEK.\TIYi: TKCHNIQI'i: 

An oblique incision, about two inches long, is made l)etween tlie two 
heads of the sternomastoid muscle. The incision begins ju-t above the 
clavicle and extends toward the mastoid. The clavicidar liead i< i-oI;ited 
and tenotomized close to the clavicle. It i< then sejiarated :ilong its 
course up to its bifurcation with the sternal jiortion and in M>m(' ca-es right 
vi]) to tlu' mastoid. All structures in front of tlu' de<‘i) hiyer of cervical 
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arc cut as far 
back as tlie anterior 
margin of the trape- 
zius. Tire fascial com- 
partment of the ster- 
nal belly is then cut 
from the sternum to a 
point just above the 
bifurcation. The fas- 
cia .surrounding this 
muscle is nou' almost 
completely separated 
from it. This is not 
so simple in all cases. 
The cla vicular belly is 
now swung under the 
sternal one and fi.\'ed 
in that jmsition i)y two sutures. The fascial compartment is then closed 
with a continuous stitch. If, at this time, it is found that the sternal head 
i.s somewhat contracted, it should be tenotomized close to the sternum. 
Of th(' eight case.s in which this operation was performed sternal tenotomy 
was uniK'ce.ssary in four. 'I’hc skin is closed with a subcuticular stitch. 


Fig. .S 


Fig. 7 

I im' * ■ ^ '*■ opcr.'Uioti. Xofi* jiroinincnco of 

Wf'blikc' niipi'jiiiinn' of rif,'lit .^ido of neck. 

I' ii:. ( ’.'INC !t .After oficnilion. XfirniiiJ svinrneti y of 
both .Nides of nock. ' 


After-Care 

The nftcr-lrealmont con.si.sts of a Calot jacket, applied forty-eight 
hours after oireration and worn for five weeks. This is followed by the 
wearing of a leather collar for an additional six to nine months. This 
immobilization is constant for all forms of torticollis. 


End Results 

In every one of the eight cases operated upon both the tilting of the 
head and the cosmetic deformities were completely corrected. (See 
Figures 3-A, 3-B, 6-A, 6-B, and 8.) Postoperative results range from sw 
months to three years. 


SUMMAEY 

Torticollis, due to a shortened clavicular head of the sternomastoid 
muscle, produces a cosmetic deformity of the neck which can be correc e^ 
by a physiological transplantation of the offending muscle. This 
dure, employed in eight cases, gave uniformly excellent results. ^ci 
, were no recurrences. 

Note: Since the submission of this article for publication in May 1936, 

^■>ases have been added to this series. All three patients iveie opera e ° jjpn_ 

. 'One of them was the patient in Case 2, who had previously refuse 
' The results in these three cases are as excellent as those reporte i 
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THE FUNCTION OF SEMILUNAR CARTJLAGES * 

BY DON KING, M.D., P.A.C.S., SAN FRANCISCO, CALIFORNIA 

From the Division of Orthopaedics, Department of Surgery, Stanford University School 
of Medicine, San Francisco, California 

There has been much speculation concerning the function of the intra- 
articular semilunar fibrocartilages. The functional roles assigned to these 
cartilages are as follows : 

1. Protection of the articular hyaline cartilages by absorbing shocks; 

2. Increasing of joint stability by deepening the female portion of 
the joint (tibial condyles) for reception of the male portion (femoral 
condyles) ; 

3. Relieving incongruity and increasing mobility between the mesh- 
ing surfaces of the femur and the tibia by acting as peripheral, elastic, 
movable washers. 

4. Lubrication.** 

In spite of the various functions assigned to the semilunar menisci, 
patients seem to get along quite .satisfactorily following the e.xtirpation 
of these cartilages. Sutton (1897) suggested that they are functionless 
remains of leg-muscle origins, which formerly arose intra-articularly. 

In a short series of experiments on the knees of dogs it was noted 
that partial or complete meniscectomy was followed bj"- some degeneration 
of the articular cartilages of the medial tiliial and femoral condjdes ’. 
This observation suggests that the menisci do protect the articular hyaline 
cartilages. In an effort to throw further light on this ])roblem the follow- 
ing experiments were conducted. 

EXPERI.MENTS 

Dogs 1 and 2 

The knee joints were opened l)y curved internal incifions. The lateral liRainents 
were cut and sutured, and the wound was cIosckI a.s atraumatically asjjossihle. /Ninety 
days later both knees were found to be normal. ' « M 

Dog 3 'k 

.\ complete extirpation of the left intenial .semilunar cartilape was done. 
hundred and five day.s later the apparently normal joint wiis opene<i. The extirjtatc 
cartilage wa.s replaced by a disc of Blisteninc white tissue grossly like fil)rorarti!a"c (Fic 
1-A, 1-H, I-C, and 1-D). There w.as a moderately severe degeneration of the articul: 
cartilage of the internal fe/noral and tibial cinidylos. 

Dog -1 

Subtotal excision of the internal semilunar cartilage of the left knee wa- performs 
Ninety-eight days later the extirjiated meniscus was found to be n-place-l by a newl 

• The experimental work was aid(xl by a grant fnim the Fluid Risi-irch Fund of tl,., 
Rockefeller Foundation to Stanford Fniversity School of Sletiicme. P.' 

** The most effective form of lubrication depends ui>on the formation of a film of tlA 
lubricatory fiuid betwivn the moving surface and its bearing. Tie- wislge— hap<sl s-nj? 
lunar cartilages insure the formation of similarly shapral synovial films be'.wisii the fe:i,- 
oral and the tibial condyles (MacConaill'. 
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Fig. 1-A 


Dor .S. Sliouiiif^ (Iio extirpated meniscus and 
(pscudneartilaKe). Xf)ie I lie degeneration of tfic ai 
f(;rnorai and tiliial condyh'S (lO.j daj's). 


f.lic neivJ}'' formed disc 
•ticiilar cartilage of the 


formed disc of fibrous tissue (Fig. 2-A). J 
internal tibial and femoral Lar art.cuhi 

surfaces liad degenerated considerably (1 ig- 

Tliis animal was a ver}' 

TJic infernal semilunar cartilage of t e e 
oomplotoiy cebod. Two 
ciglity-scvcn da3’s later there was comple e 
genomtion, and only a very si ght apnt 
articular cartilage degeneration (Fig. 6 ). 

Dogs 6 and 7 1 

The posterior horns ‘ 

lunar cartilages were 3 replacement 

fifteen daj's later there V as CO p f^^icular 

and considerable degeneration of the 
cartilage (Fig. 4). 

Dogs 8 and 9 , . internal scniilu- 

Thc middle third days 

nar cartilage was excised. 
t,.o defects we» well « la aad the articular e.rUages oppos 
sdmt degenerated (Fig. 5). 

1 1 1 One hundred 

fie anterior thud of c^h Internal 'iiruteartilagcj^ Ttoo 

i-C). 

riiXia, ha, vesof the medial sernllunar—^ 

r-A) , in a nrnnner similar to eaeanon of the mesial 

THESonnKAi.oKnoNE«t.nr . 



Fig. 1-B 

/(T 3. Showing femoral and 
1 condyles. A: pseudocavti- 
B‘. normal c.xtirpatcd caitilagc. 
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Fig. 1-C 


Dog 3. Section through femoral condyle, showing degeneration of articular 
cartilage. 

Ninety days later there was not the slightest evidence of false-cartilage formation (since 
the incision nowhere approached the synovial mcml^ranc) and only the very smallest 
amount of degeneration of the articular cartilages (Fig. 7-B). 

Dogs 14 and 15 

A partial excision of 
the external semilunar car- 
tilages was done. Ninety 
days later there was only 
the slightest formation of 
false cartilage and a mod- 
erate amount of dcgencra- 
tion of tlie articular 
cartilages. This lack of 
faho-cartilage formation 
is exactly wliat one would 
expect from the anatomy 
of the external semilunar 
cartilage. In tlic dogV 
knee the common extensor 
muscle ha.s a long intr:i- 
articular tendon ol origin 
fnim the Intend femond 

Tic. 1-D 

Dogo. .'v'ction thixmgh 
new ly formixl meni.scus. 
l lbnnis tis.sue only. No 
cartdage cells strn. 







r 


»• tv 


Tia. l-D 
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ootidylf. 'I’liis t<>n(l()ii jiiisscs <l(nvii\vnr<l in .a groove over llic iuitorolatcral surface of 
llip oxloni.'il .‘■■(•iniiiiiijir carf ila.uc (Fif^. f^). The lateral ntitl j)o.stcrior surfaces of the 
metiisnis arc t^rooved for the jroplitf'us tciuhui, leaving ver^' little surface for attachment 
to f he synovial nu'nil)ran(!. Sinct' t he false carl ilage arises from an ingrowth of synovial 
meiuhrane, at the jroint of its detachment from the semilunar cartilage, it is not difficult 
to understand its lack of formation in removal of the external semilunar cartilage. 



I'Ki. 2-A 



I 


Fig. 2-B 

Dog d. Pseudocartilagc, A, 
removed from tibia! condyle. B 
is the original semilunar cartilage 
c.vciscd. At left is slmwn the artic- 
ular surface of the internal tibial 
condyle. 


Dog •!. Showing t'xcised portion of in- 
ternal semilunar cartilage (left knee). 
.Note tuiwlv formed disc (pseudocartilagc) 
and degeneration of articular c.art ilage of 
tihia. 



Fig. 3 

Doff 5. Very young puppy, 287 days 
after complete extirpation of the internal 
semilunar cartilage 

Note excellent pseudocartilagc, TIictc is 
very little degeneration of the articular 
cartilage. 



Fig. 4 

•ing excision of tlie 

internal semdunarcartila^^^ 

bottom, note. J^^cdial 
ndyle, (2) aege 

■) If rpnlacement of 
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Fig. 5 

Dog 8. Left and right knees, 75 days after excision of middle third of semilunar 
cartilage. Excised fragments are shown between the knees. There has been com- 
plete replacement with pseudocartilagc. Xote moderate degeneration of articular 
cartilages opposite the original defects. 


SUMRLARY 

In four joints the capsule was opened without disturbing the semi- 
lunar cartilages. No degeneration of the articular cartilage.® occurred 
(ninety days) . 

In four joints the anterior thirds of the internal semilunar cartilages 
were excised. The excised portions were replaced by an ingrowth of firm 
connective tissue from the .sjmovial membrane, grossly not unlike fibro- 
cartilage. The arimilar cartilages of the tibial and femoral condyles were 
slightly degenerated (125 days). 

Similar changes were observed following removal of the middle (four 
joints) and the posterior thirds (four joints). 


Fig. 0'.\ 


Dog 11. One hundred 
and twenty-five days after 
excision of anterior third 
of the internal semilunar 
cartilage. Xote from left 
to right: nhnrr, the e.vei.sed 
anterior third of the earti- 
lage; hcloir, the complete 
internal semilunar carti- 
lage, showing how jier- 
fectly the exciscri portion 
is replaced by jiseudoearti- 
lage; the internal tibial 
cnniiyle showing degenera- 
tion of the artieular carti- 
lage; the external tibial 
condyle (normal); and last. 
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Fig. 6-C 

Dog 11. Section tlirough articular cartilage of medial femoral condyle. Note 
degeneration of supci-ficial layers. 
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Fig. 7-A 

Diagram illustrating operation 
done on Dogs 12 and 13. 
Dotted area indicates portion 
of semilunar cartilage removed. 



Fig. 7-A 



Fig. 7-B 

Dog 12. Xincty days after c.vcision of internal halves of internal semi- 
lunar cartilages. Excised portion shown. There is no evidence of pseudo- 
cartilage formation and practically no degeneration of the articular cartilage. 


When the internal semilunar 
cartilages were completelj^ e.xtir- 
pated or subtotally excised (three 
joints) an excellent false cartilage 
was formed, but a severe degenera- 
tion of the articular cartilages took 
place (especiallj'' in the older dogs). 

Partial excision of the exter- 
nal semilunar cartilages (four 
joints) was followed by articular- 
cartilage degeneration, but jiracti- 
eally no false-cartilage formation. 

There was no false-cartilage 
formation and very little articular 
degeneration following removal 
of the internal half of the medial 
semilunar cartilages (four joints). 



I'lO. .S 

External semilunar e.art ilac' (richt i. 
Note groove anterolater:dly and long grt«ive 
for jKiplitcu.s tendon. 


CONCLUSION 

When the internal semiltinar cartilage of tlie dog's knee extir- 
pated, or a segment of it is e.xeised, the resulting defect i' filhai in bv an in- 
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prowth of fibrous tissue from (ho S3UU)vial membrane. Grossly this newly 
formed (issue is imlistinpuishalile from normal fibrocartilage. In spite of 
(lusreplaeemen(,eonsideral)le roupheniugand degeneration of thearticular 
lu'aline ear(ilap('s takes jilaee. 'I’he amount of degeneration appears to 
lie roughly jiroportional (o (he size of (he segment removed, being greatest 
when a eomplete im'idseeetomy has been done. It also seems to be much 
less in 3'ounp puppi(‘s t ban in older dogs. Tliese findings indicate that the 
semilunar menisci sf'rvo (o protect the articidar hj^line cartilages, and 
(ha( probably opera(i\'e e.vcision should be limited to removal of the mo- 
bile' jiortion. 
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DISLOCATION OF THE ELBOW REDUCED BY MEANS OF 
TRACTION IN FOUR DIRECTIONS 

BY EDWAHD H. CROSBY, M.D., HARTFORD, CONNECTICUT 

New and easier methods of utilizing old and familiar principles 
already in use are of value. It is with this in mind that the author 
presents the folloAving method of reducing dislocation of the elbow. 

Regardless of the type of dislocation in an elbow, the reduction of the 
dislocation often causes considerable injury to the tissues around and in the 
joint. The method of four-direction traction minimizes injury to these 
tissues, thereby reduces the amount of postreduction swelling and pain, 
and, the writer feels, considerably shortens the period of convalescence. 

Figure 1 shows the method of 
applying four directions of traction. 

The patient is placed on a stretcher 
with a folded sheet around the chest. 

The sheet is then tied or pinned to a 
cross-bar on the opposite side of the 
stretcher. This fixes the chest and 
gives countertraction. A four-inch 
muslin bandage, long enough to reach 
to the floor, is then placed around the 
arm above the elbow. This bandage 
is tied so that it forms a loop, the 
lower end of which is about six inches 
above the floor. The foot is placed 
in this loop for traction downward. 

A similar bandage is placed around 
the forearm with the elbow flexed at 
00 degrees and is tied behind the 
operator. Tliis gives traction lat- 
erally. The patient’s wrist is grasped 
with the operator's left hand, thus 
producing traction upward, and the 
operator’s right hand is free to manip- 
ulate the elbow joint. 

The jiatienl is anaesthetized, and, when muscle relaxation lias been 
reached, the operator gives traction in four directions by leaning back- 
ward, by pressing downward with the fool through the loo]) in the band- 
age, by jnilling uiiward with the left hand, and with coimtertraction 
across the chest. The dislocation in the elbow joint is easily reduced bv 
one ojierator with a mininunn of injury to the joint. 

The method described was sngeested by the three-type-f raction 
method of Dr. Merrill K. Linds.ay. 
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AN UNUSUAT. SHOULDER LESION 

nv DAVin M. IJOKWOUTII, Af.n., XKW YORK, X. y. 

I’nim lilt' Orthnpitrilir. Clinic, S(. Luh 's Iloapilal, New York City 

'I'lu! followinu: case of an unusual slionldor l(?sion was studied by the 
autiior in conjunclion willi s(>v('ra! ollua- surgeons. The only description 
of a siniilar h'.sion I hat (!o\ihl l>(^ found in the literature was that by 
Kohler.' In lii.s hook he .slate.s that the lesion is physiological and not 
to he looki'd upon as pathological, although sueh a configuration is 
rarely met with. 



Fk 5. l-.A 

L<>.sioii ill l iKlitliiuiicnil cpipliysis. 












C O'R* 3^2-3 5 


Fig. 2 

Right humeral epiplp'sis si.x yeare ^ 
without treatment or operative 
‘ Note dense area behind lower maigi 
MeL wall, which proved to be a scquestiu . 


Fig. 1-B 

Left Inimcral epiphysis, for comparison. 

A bo>', fourteen years old, was seen 
in March 1929 with a history of low- 
grade pain in the right shoulder of s n 
y';..’ duration, which had gradual y 
become worse. The past history 
negative for injuries, operations, 

'"""Ikamination showed a 
limitatio,. ot motion in the 

amounting to 20 per cent. .n . *.e 

evith np.,sn. » 
moderate degree. Ihcie 
ing, crepitation, pW of the 

pathology. No nwscular atiopD^ 
shoulder girdle, arm, o f 
present. A roentgenog 

raplite, .e 

greater tubeiosit} pjg, 

Lmpared with the normal. (See 

ures 1-A and 1-B.) ppj. 

The case was diagno. 
physitis such as is found m the 


in7S 


Fig. 3 

Photomicrograph through the sequestrum, showing dead bone witliout cells and. 
amorphous deposits about it with inflammatory soft-tis.suc reaction. 

tubercle and in the head of the femur, and drilling for new blood supply and biopsy 
wiis advised, but was refused. 

The patient disappeared and returned six years later in March 193.5. The symj)- 
toms had continued in the interim, becoming worse during the two months prior to his 
return. Examination revealed c.ssentially the same renditions a« had been found six 
years before. However, a roentgenogram (Fig. 2) .showed within the base of the greater 
tuberosity a pocket which contained a sm.all sequestrum. At operation. March 22, 
1935, a sequestrum was found lying in granulation tis.'^uc. .Section® of this .slimred Ikuio 
without living cells, degenerating on the margins into amorjihous material. (Sec 
Figure 3.) 

The Ic.sion described has Iieoii considered in tlie jiast as ;tn epipliysitis. 
In the jiresent ease, however, sueli a lesion, after six yenrs, was found to 
have caused sequestration wliich resembled a localized osteomyelitis. 

1. Kiiiu.im, .Vl.n.vx: KOntgenology ; The llorderlands of the Xormal and Marly Patlir'- 
logic.al in the Skiagram. Xcw York, William Wood Co., 1928. 
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I.OCK'ING ()]’ I’lIM HIP JOINT DUE TO OSTEOCHONDEOMA OF 
'I'lIlO LESSICE 'rEOCHANTER 

BY DAVID I’OVKBMAX, M.D., XKW YORK, X, Y. 

Srnior Itrsiilfiil Orlliniinniir Sunjam, Ilospitnl for Joint Diseases 



, (itno wore not of sullicicnt scvcniy lu .au.. 

IlKv^^mploni. I^u,i inrn'nscHl vcryR,a<li»Hy,m,lfonryc« to 

111(1 painful to walk fast or for loiiR tiistancps. Dining i 

occasions that her hip had 

locked in extension. 
Each time that this had 
occuri ed she was lying in 
bed and suddenly found 
tliat she was unable to 
flex the right thigh. Al- 
ter a series of motions, 
which usually consisted 
of internal rotation and 
attempts at flexion, the 

thigh Pei-ceptihly un- 
locked and motion at the 
hip joint was nsau' 

The patient had ha 
scarlet fever, diphth^ 

hood. She had had 

tonsillectomies and a f 



Fig. 1 Examination shovco 

^operative roentgenoeram of osteoohoodromo of tie p.,|e„l .« 

;r trochanter of the right hip. 
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excellent condition. She walked 
without assistance and without a 
limp. The length and circumfer- 
ence of the lower extremities were 
equal. The range of motion of both 
hip joints was free and normal. 

Locking could not be elicited by 
manipulation. On the internal as- 
pect of the right thigh, just below 
the groin, there was an area of slight 
tenderness to pressure, and a sense 
of resistance was palpable, rather 
than a distinct mass. The re- 
mainder of the examination was 
negative. 

Roentgenographic examination 
showed a large osteochondroma oc- 
cupying the region of the lesser tro- 
chanter and extending upward and 
inward toward the hip joint. 

At operation on December 4, 

1935, a six-inch incision was made 
over the anterior aspect of the right 
thigh. The sartorius was retracted 
medially and the tensor fasciae fem- 
oris was retracted laterally, expos- 
ing the underlying rectus femoris. 

The fibers of this muscle were split 
longitudinally and, after some little 
effort, the anterior aspect of the 
femur was brought into view. This 
was cleared subperiosteally, expos- Fig. 2 

ing the region of the lesser tro- excised tumor, showing the groove in 

chanter. Here was found a large which locking was produced, 

mass, three and five-tenths centi- 
meters in vertical diameter, extending inward and upward from the inner aspect of the 
shaft of the femur. This mass was very irregular and really consi.stcd of two parts, — 
an anterior bony and a posterior cartilaginous portion. Between these two masses there 
was a deep groove, and overlying this was a long aponeurotic fibrous cord, about five- 
tenths of a centimeter in diameter, extending from the region of the iliopsoas above to the 
inner lip of the linea aspera below. This cord was verj- tense and evidently its dislodgc- 
ment into the groove on the anterior aspect of the tumor was the cause of the locking. 
This aponeurotic cord was cut, giving easier access to the bony mass. With a chisel, the 
c.vostosis was split vertically at its junction with the femur. The exostosis was removed 
with considerable difficult}’ because its posterior aspect was adherent to the surrounding 
periosteum and muscle. 

The postoperative course was essentially uneventful. The wound healed per 
pritniitn and the patient was up and walking on the twelfth postoi>erativo day. She lias 
since been well and has had no recurrence of symptoms. 



von. xviu. NO. r. ocronim la:! 






BJLA'rJOHAL GIANT AJENISCUS 
A Cash ]?i;roiiT 

J>V MAriilCK n. HHIIZMAHK, M.I)., Xi,\v yoRK, K. Y. 

I < M ( n„ , ( 1,. fnihnnnfr rusr of hilaf oral giant meniscus is reported. 
Disr^s^s Z il.f'- IsTvi?v’'!!f i)Ti <}<e Hospital for Joint 

'-'f '-n.a,).s prior to 

•••ml .. p-.Vr.I.lo ,n. ^ f ^•''‘crnal line of the joint, 

r'ihlr hot ;! . Z r’ Ti>e right knee joint showed a 

. > in.ii kv (f ( o/nhi(on. Iff)entgonograi)hic examination revealed no pathol- 

I );i .Inly s, a,,,!,.,, general ntnu-sthosia, and with the use of an Esmarch bandage, 

the left knee joint was opened through an 
external parapatellar incision. The external 
semilunar cartilage covered the entire outer 
(uherosity of the tibia and extended into the 
fatty tissue in front and latcrall}’. The en- 
tire cartilage was removed, together with a 
part of the fat pad. The joint was closed in 
the usual manner and immobilized. 

The gross specimen consisted of external 
semilunar cartilage adth pai't of the capsule 
and a small piece of the fat pad. The car- 
tilage was gigantic, measuring two and sev- 
enty-five hundredths centimeters in width 
and four centimeters in diameter. 

Microscopic section showed a veiy large 
semilunar cartilage. There had been some 
degeneration, causing the tissue to stain 
poorly and to separate into strands. The 
synovia had undeigone villous hyportroph}’ 
and vascularization. 

The pa tient made an uneventful recovery 
with relief from pain and clicking in the knee 
which was operated upon. 

On October 9, 1935, this patient was re- 
admitted to the Hospital for Joint Diseases 
because of a clicking on motion of the right 



Fig. 1 

Extei-nal semilunar cartilage, show- 
ing discoid appearance rather than nor- 
mal semilunar shape. The ridges are 
caused bj" the clamp. 


knee. E.xamination on admission showed no Jimp but a distinct clicking on flexion o 
the right knee, and a palpable mass over the external semilunar cartilage. The c 
knee was free from pain or clicking. Because of the experience with the left knee a diag- 
nosis of giant meniscus could now be made. 

On October 10, 1935, an arthrotomy', similar to that done on the left knee, nas 
performed on the right knee joint. A very large external cartilage was seen covering 
entire external tuberosity of the tibia. There was no marginal thickening, the carti age 
being continuous with the transverse ligament. This cartilage was removed m /o/o. 
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Fig. 2 


Microscopic appearance, showing the degeneration and filirous nature of the tissue. 

The gross specimen consisted of a large external semilunar cartilage, three and five- 
tenths centimeters by three centimeters. 

Microscopic section showed mucoid degeneration and young eartilage cells in shreds. 
The patient made an uneventful recovery with complete relief from symptoms. 
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HANDY BONIC-GRASPING FORCEPS 


IIY riiAllLKS K. I'KTTKU, OAK TEIIKACK, MINNESOTA 

From the Dcporlmvul of Surgery, Cllni Lnkr Snnnloriiim, Oak Terrace, Minnesota, and the 
University of Minnesota, Minneapolis, Minnesota 

In tlio carryinji oiil of (iioracoplastios of various types, it has been 
fouml {h'siral)lt' at times to have hone-grasping forceps with which to 
liold firmly ribs which are being stripjierl from a densely infiltrated or 
adherent pc'Hosteal laal. On other oeeasions in orthopaedic work, such as 
holding an Albec* graft for shaping, the usual Ferguson lion-jaw bone- 
grasping fona'jis have not jiroved adec|uafo, nor have the large Kocher 
forec'jis been eapabh' of holding the graft without springing or permitting 
t he graft t o slip. As a n'siilt , t h(‘ bone-grasping forceps shown in Figure 1 
(left) were desigiu'd by th<‘ author and imoduccd in the machine shop 

at Glen Lake Sanatorium. 

Broad-nosed heavy-dut}’’ pliers, 
siiown in Figure 1 (right), were ground 
doAvn on an emery wheel, so that the 
head and nose of the pliers took on the 
shape shown on the left side of the 
photograph. The shape of the han- 
dles was changed by forging, and sev- 
eral small teeth were set into the jaws 
as illustrated. Two teeth were placed 
toward the extremity of one jaw aii 
the other teeth were set in the ot er 
jaw nearer the center. The teeth vary 
in length to allow the firm grasp of even 
a ver}’- thin rib when the forceps are 
closed. The pins or teeth were mede 
from small twist drills and were or 
into drill holes in the jaws ^ ' 

ceps, after which they were sharpened 

with a file. fnimd 

These forceps have been 

Fig. 1 pxtremelv useful in handling ribs a 

bone grafts which rvere either too small Koth 

lion-jaw forceps or too large to be held fir ^ ^ lion-jaw forceps of 

They have the added advantage over the Fer^ ^„„tcrs. 

possessing a rather slender nose, so that they can b ^ 

This instrument can be construc^ted by “ addition to the 

tively small cost and, after being plated, makes 

orthopaedic surgeon’s equipment. ..(moe io 

The author is indebted to Mr. Allen Dean for his technical i^at. 
ing this instrument. sunOEnr 
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AN INSTRUMENT TO AID IN THE REDUCTION OF 
BENNETT FRACTURES 

BY OTHO C. HUDSON, M.D., F.A.C.S., HEMPSTEAD, NEW Y’ORK 

The difficulty of obtaining reduction in Bennett’s fraetures, and of 
maintaining reduction if it is obtained, prompted the development of this 
instrument. The illustration shows a glorified towel clip which has since 
been perfected and has a removable box lock. 



The instrument is inserted through the skin into the head of the meta- 
carpal bone with the tongs. After this has been done, traction and ab- 
duction are easily obtained by means of skeletal traction, .=o that anatom- 
ical reduction is the rule and not the exception. Piaster is then applied 
from the tip of the thumb to the elbow, maintaining the thumb in com- 
plete abduction and the wrist in slight dorsiflexion. The plaster extends 
through the web of the thumb to the mctacarpoidialangeal joint of the 
forefinger, in order to maintain the abduction. 

This instrument has been vised in twelve cases, in each of which per- 
fect reduction has been maintained. 
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SAMUfX R. CUNNINGHAM 


Dr. K. Cumut.sjhnin, a mnnix-r i)f the Ammciiit Ortliopacclic A,s.sociaiioii 

.‘'iiK (; 1 !>.!„, <!ic<i at a lai^piia! in Oklnliojna Ci( 3 ’ <in iS('i)(oinl)er 7, at llioaRoof sixty-four, 
Ik' h:ui (tone impurtant wnrlc in nrliinpacdic jiini infhi.strial siirKcry for many years. 

Dr. Ciinniimhani w.-is )mni on a f.nnn in J’nfnafn County, Indiana, July 20, 1872. 
He leceived !u< juofe.'.sional trainimr at the Medieal College of Indiana at Indianajwlis, 
jeeei^'iiu' Ih,< in<'dical dc(;rca' from that in.'^titulion in ISOO. He remained in Indianapo- 
ii-' for tile next ten years, .'^eiadnK n.s a niemher of tlie faculty of the scliooJ from u'liich he 
w.'is ('radii.'ited. 

in llXV.t lie niiovd to OkI.'iliotiia City, udiere lie Jived and practi-sed until the time of 
his dentil. Diiritii; the l.a.'-t ten ve.ars Ih> whs Professor of Orthopaedic Surgerv in 
the r niversity of Oklahonm. lit* wa.s ai.so Ortiiop.'icdic Surgeon at St. Anthony’s 
Ilospita!, Chic'f of tin- Orthopaedir StniT of tiio Uiiivci'sity Hospital, and Chief of the 
Drthojiaedie St.'iff of the Crijijiied Children ’.s Ho.spital. 

In addition to his nieinliei-ship in the American Orthopaedic Association he also held 
inenilii'i-shij) in the Okdahonia County Medical Society, the Oklahoma State Medical As- 
.soeiatioii, and the Aincnmn Medical Associniion. He mas a Fellom of the American 
College of .Surgeon.s and of the American Academy of Orthopaedic Surgeons. 

During hk resiflenec in Indi.anapoli.s, he attended James Whitcomb Riley. This ex- 
perieneo led to an interesting incident on the occasion of the visit of the American 
OrthoiiaeiJie Assaciutian to the Jiritish Orthopaedic Association in England in 1929. 
At a dinner f'ivon in la'vorjiool by Sir Robert Jones, Dr. Cunningham recited James 
H'liifeonih Jiihy’s poem “The Little Cripple”, to the great delight of Sir Robert. 

Dr. Cunningham mas a loytd .supporter of tiic American Orthopaedic Association 
and his friends mill idwiiys remember his genial spirit at the meetings and his efforts 
t o make them a success. Although far from well, he ment by plane to Alilmaukec in m or 
t iiat he might attend flic Amuud Meeting of the Association last May. 

He i.s survived by lii.s wife, Mre. Della H. Cunningham, and by two sons by a oimer 
marriage, one of mhom, Hugli, i.s a surgeon in New York City. Dr. John Cunning lam o 

ludianiipolis is a brother. .y 

Funeral services more conducted in Oklahoma City on September 10, u i . i r. 

IV'est repre-senting the American Orthopaedic Association. 
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News Notes 

Readers of The Journal, who have appreciated the valuable contributions of Dr. 
Max Bdhm published in the pages of The Journal, will bo sorry to hear of his death in 
Berlin on April 26, 1936. 

Dr. Bohm was born in Ratibor on December 17, 1878. He received his orthopaedic 
education in the mechanotherapeutic institution of the University of Berlin, the Massa- 
chusetts General Ho.spital, Boston, Harvard University, and in Hoffa’s Clinic in Berlin. 
He early showed peculiar scientific ability and inclination with a preference for etiological 
research. 

This research work resulted in a long series of valuable articles which set forth 
through painstaking and detailed anatomical studies the development of human limbs 
and joints and sought to explain the origin of deformities on the basis of this development. 
Perhaps particularlj’ worthy of note are the works which deal with the varieties in the 
structure of the vertebral column, published early in his scientific career. To his experi- 
ence during the War we owe a number of valuable publications dealing with the subject of 
prostheses. 

While he was connected with the Massachusetts General Hospital he installed and 
taught the use of the Zander apparatus. 

From 192.0 until 1933 he was Director of Kruppelfursorgcutellc (Institution for the 
Caro of Cripples) in Charlottcnburg. 

Dr. Bohm was a member of the Deutsche Orthopadischc Gc.sellschaft and was also 
elected Honorary Member of the British Orthopaedic Association in 1933. 


The Annual Meeting of the British Orthopaedic Association will be held in Lon 
don on October 30 and 31, 1936, under the presidency of Mr. W. R. Bristow. 


Walter P. Blount, M.D., and Robert P. Montgomery, M.D , announce their a.s.socia- 
tion in the practice of bone and joint surgery, with offices at 321 East Wisconsin Avenue, 
Milwaukee, AVisconsin. 


The Congress of Railway Surgeons will meet in their Forty-Seventh .Vnnual 
Convention at the Palmer House, Chicago, Xovember o to 7. Many a.c-^ociat ions of mil- 
way surgeons participate in this .Annual Convention. 


In recognition of his long and remarkable service to ortho])acdie .'■urgery and of his 
rievotion to the work of ameliorating the condition of the criirpleri chil<l. Pn)f. Heiity 
Turner of Ix'ningrad ha.s just been honoriHl by the Soviet Goveniment by being made a 
member of the Military Orxler of the Re<l Star. His many fricaid' will be glad to know 
of this testimonial, which is so well desorvcrl. 


.At a ima'ting of the .American Board of Orthopaedic Surgery, held at Kaii-a- 
City in May, sixty candidates were cxamineii and Certificate-- were grantrsl to furtv— i\. 
The next examination by the Boanl will lie held at Cleveland on .lamia ty 9, 1037_ jij.. j,.,.. 
cesbng the meeting of the .American .Academy of Orthnpacsbc Siirg'-on-. .Apj'lie.at on- 
should bo sent to the S-erctary. Fn'inont .A. Chandler, M D.. IS'I Xorth Michigan .Avi- 
nuo, Chicago, Illinois. 
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iVKWS NOTES 


J I'!' ’’ itiK of ( hr American Public Health Association will 

‘ i"’ 1^'"' ^ O 20 <« 23. An in(crc.sting and constructive nro- 

t io rum- iIm.I f "'rr ’ Additional informa- 

tn.i} l,(, „i, famed from the As..ocml .on'.s ollice, 50 West 50th Street, New York City 


^ '-l!', “f American Academy of Orthopaedic 
SurAcons Null h,, hold m Cleveland, Ohio, January 10 to U inclusive, 1937, witbhead- 
qinirlers at the Hotel Cleveluud. 

.1 ^^cient itie papem. .‘^eniinnm, .■scientific exhibits, and technical 

exiulnis. 1 here will he .vonu. flistingiiished foreign meinhers pro.sent. 

Some of the oul.stamling presentations will inchnlo .seminars on; “The Lesions of the 
Shoulder .loml ”, by Dr. K. A. Codman; "Low-Hnek Usions”, by Dr, Joel GoIdthwait;and 
.^t^>m\ <-Iitis , by Dr. H. iimetf Orr. Dr. Howard Lewis, a guest, will present a paper 
oi\ Sidiilmr Meluholi.Mii in Helathmship to Arthritis'’. Dr. Charles Huggins of the Uni- 
\ersif\ of Chie.'igo will ()resenf ji paper on “Red Hone Marrow", and Dr. H. Wingate 
I odd, on Xormai Hone Crowtli”. There will he a sjunposium on “Tuberculosis of 
Hones and Joints’, inehiditig the following papci's: "The Location of the Original 
Lesion . (o he prescmtetl hy Dr. Dallas Pheinistcr; “Pott’s Disease”, by' Dr. Edwin F. 
Cave; and “Roentgenology’’, hy Dr. A, R. Ferguson. 


Rl'PORT OF THE CONGRESS OF THE 
LIGUK INTERNATIONALE CONTRE LE RHUMATISME 


Li'.vn .\Nn .SmcKiiOMf, SEm;AjnKR 3 to S, 193G 

The Cfiiigress opened in the auditorium of the Univci'sity' of Lund. Prof. Sven 
Ingvar, Pn’sidont of (he Congress, welcomed the members to Lund. Dr. R. Fortescue 
Fi)X of London, President of the Ligitr, and Dr. J. van Brccmcn, the Scci’ctary, spoke of 
t ho objects of ( he Liguc and of (he Congres.s. Greetings were given by representatives of 
Sweden, Russia, I’rancc, Germany, Hungary, and the United States. The program of 
this Congress, under t ho oxtromcly o.xpert management of Dj’. G. Kahimeter (Stockholm), 
wn.s divided into four subjects. 


I. AUergy in lihcumnlic Diseases 

Among u few of limse reporting were: Prof. Klingc (Miinster), Prof. Konchalovs i 
(Moscow), Dr. Freeman (London), Dr. AVcil (Paris), Dr. Dawson (New lork), ro . 

Pletreur (Mo.scow). i !■ d 

Although infect ion was considered the probable cause of rheumatism, many c levc 
that the theory' of allergy' furnishes a basis for a scientific conception of rheuma ism, 
because humoral modifications may' result, which play' the part in the blood o par 
antigens and winch may', because of acquired or inherited sensibility, call into leingce 

tain pathological anatomical irregularities in organs and joints. ^roased 

The liypothc.sis of allergy docs not o-xplain the etiological factor, but it lias in 
our knowledge of tlie pathogenesis. Up to the present, the allergic nature o ^ 
tism has not been proved. Our present knowledge makes us assume that i i P 
that specific rheumatism is of bacterial origin, but that during the course o 
allergic reactions play an important role. 


//. The Reading of X-Ray Photographs in Arthritis „ 

Dr. Scott (London), Dr. Hellmar (Lund), Dr. Vontz (Bad Neuenahr), 

(Paris), and Dr. Blaveck (Praha) were among the speakers. imnerative 

More careful roentgenographic study of r^^eumatism w'as const 
iv differential diagnosis, not only botiveen other diseases (Paget s ^ proiiahlj' 
etc.), but especially betiveen the different types of arthritis. ‘ preferably 

jannot give the etiological factors or the prognosis, but standar 
serial roentgenograms of the hand, give very accurate data. IS ^ 
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seemed to be that ankylosing spondylitis began very early in the sacro-iliac joints; ac- 
cording to Scott this was due to infection, and in turn acted as a focus of infection. It 
occurred before any symptoms brought the patient to the doctor. The opinion was 
general that more careful observation of the x-rays was needed to distinguish the earlj' 
changes in bone; this might help us to understand the pathology better. 

The opinion was expressed that x-ray treatment, as advised by Dr. Kah] meter 
(Stockholm), was of definite benefit in inflamed joints. 

777. The Nature of Myalgia 

Prof. Ingvar (Lund), Dr. Freund (Wien), Dr. de Pap (Budapest), and Dr. Burt 
(Bath) spoke. 

Myalgia is apparently neither a true neuritis nor neuralgia, but is a pain reaction 
due to inflammation in the muscles. It is caused by fatigue, cold, moisture, atmospheric 
pressure, acute or chronic strain, trauma, infections, disturbed metabolism, and physically 
depressive factors in a supersensitive person. Usually there is an inherited predisposition. 

There are three main symptoms: pain, muscular contraction, and palpable infiltra- 
tion or nodules. The blood circulation is disturbed in all cases, resulting in temperature 
changes which can be measured. This gives the indication for treatment to restore 
circulation. The causes of this change may be toxic and bacterial poisons. General 
factors determine the time for the appearance of symptoms. Localizing factors may 
escape notice because of their insignificance. 

IV. The Help the Orthopaedic Surgeon Can Give in the Treatment of Chronic Arthritis 

Prof. Haglund (Stockholm), Dr. Swaim (Boston), Prof. Kahlmcter and Prof. 
Hybbinthe (Stockholm), Dr. Horvath (Budapest), Dr. Weissenbach (Paris), and Dr. 
Kersley (Bath). 

There was general agreement that orthopaedic care was necessarj’ in the very be- 
ginning of rheumatism. Complete rest in plaster was essential to the prevention of 
deformities and to reduce the inflammation in the joints. The dangers of ankylosis were 
decreased by early protection. 

General posture was important for the relief of joint strain and return to physical 
vitalit 3 '. Manipulation was not encouraging, but reconstructive operations were in- 
dicated only when the disease was quiescent. Capsuloplasties, sj-novectomies, arthmt- 
omies, and arthoplasties were the operations of choice. 

The cooperation l)ctween the medical and orthopaedic departments of the hospital 
at the beginning of the disease in everj’ case was urged. 

Sunday, September 0, was a day of sightseeing and on Monday, September 7, the 
Congress continued in Stockholm, where still another subject was considered. 

F. The Housing Conditions in Rheumatism 

Careful studies of the housing conditions in England and Sweden sugge.'^t verj’ 
strongh’ that, although rheumatic fever. Still’s disease, and arthritis are probablv infec- 
tious in origin, the damp, cold houses, especiall.v along rivers and in wet region^, tend to 
increase the diflicultias in getting well, and chronic conditions result. .\ dry, well- 
drained soil seems best for rccoverj'. 

Ilospit.al treatment in Sweden h.as shown encouraging results. The new Lund Hos- 
pit.al afifortls an excellent e.vaniple of the Invalid Insurance >S,vsteni, which guanmtees 
expert care to all patients at the minimum of expense to them. The equipment i-- of 
the latest and the hospitals are the pmpertj- of the communit.v. which pay- part of the 
expense of each patient. 

The Congri’ss w.as well attended. Approximately 200 of the leading “.Vrthndo- 
gists” from most of the countries of the world took part in the di-cU'-ion-. 

The Ligur Intcrnnlinnnlc centre h Rhumati-mi i- to be congratulatfsl on it- excelh lA 
pmgram and the valuahle work it is iloing in promoting int< n~t in and study of .all forms 
of rheumatism. 

I^-R.g r. .<ir:i-.. M.D.. .17:- 
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Current Literature 


1 t'MdllS oi' Hom;. 


(Iiir!u(linml„.J.,w.sniHl.rr>inlK.) JL Oiarlos F. Goschickter, M.D., 

i* r ') ^ ’‘i”' ‘y"'’ f>y ^>can Lewis, xM.D., and the 

l .«e Joseph oI< M.D. fj.vi.sv.i Kdition. Xrnv York, 77, e .lam 

nj Cnnnr, IDIK’,. S32 pn^jes. .CtJ.OO. 

A revise.1. 5, ediii.m of (|,is tc.vf. first issued in lO.'ll, Jias been necessitated by 
pt.-^tess m tfic kiioubsli;.- (,| osseous tumors in the jmst five years and the desirability of 
Ml, I ■Ult, t u work Miou- complete by the .'iddition of three sect ion.s on specialized tumors 
***' slii.ath'', biu.-'.-ie, joints, and the j.awsund eraniid bones. Also there have been 
additions to the section on bone <lise;ises other than tumor.s. 

I lie illuMratioiis are exeellenf ami are better than thn.so of the first edition, and 
sexeial skeletal eh.'irts are included which tire made to show graphically the common 
loe,'di/at ion ot the various tumors throughout the body. 

( oining as it does trom the Laboratory of Surgical Patholog^^ at Johns hlopkins 
I iiiversity, made latnous iiy the work of the lat(‘ Dr. .loseph Colt Bloodgood who wrote 
a foreword, itsell an important jiart of tlu' l)ook,itsvalneasananthoritativestatcmentof 
jrresent-day knowIedg<- of tumors of bone is practically guaranteed. Clearly written, 
well doeumeiittal, and carefully arranged and iiuh'xed, it is adapted to the practitioner's 
needs as well as to tiie ni'eds of those more particularly concerned with the pathology of 
this tvfie of disea.'-'e. 

'I’he keynoteof the authors’ approach to theirsubject is the endeavor to demonstrate 
the relationship of o.s.si'ons tumor formation to osteogenesis. For the most part, it is at 
the periods of transition from one stage in lame formation to another that the various 
tyjies of os.seous Ininor arise. N'iewed from this standpoint, the study of osteogenetic 
tumors is vastly more interesting than before this cine to their investigation was dis- 
covered. 'I’his kno\vI(‘dg<‘ riividc’s f he field of osteogenetic tumors into two main divisions, 
t'iz.: Fart 1 includes those lesions derived from precart ilaginous connective tissue and 
(hose which are (ho re.snlt of growth subsequent to chondrification. A second class. 
Fart II, embraces tumors of iioii-osscous origin, — c.g., (1) primary Ijunphoma of bone, (2) 

multiple myeloma, (3) metastatic carcinoma, and (4) fibrosarcoma and neurogenic sar- 
coma. Following (he extended consideration of the above classes is a discussion o 
osseous changes in t he homojKiiet ic sy'stcm, among which arc the granuloma ta, IjTOphosar 
oomata, leukemias, and the rarer diseases of Gaucher, Christian, and Niemann 
Pick. 

Part III, whicii is entirely new in this edition, is devoted to tumors of the cranm , 
the jaws, (ho synovial membranes, tendon sheaths, and bursae, and is a very va ua c 
supplement to the consideration of the subject of bone and joint pathology. 

Tile final three chapters, constituting Part I Y, arc devoted to differentia 
juvenile lesions in bone, and a brief but suggestive chapter dealing witi t leiap 
measures and the fields in which they arc applicable. , 

No one interested in the pathology of bone or the clinical manifestations 
such paiJiology^ is related should be without this book. 


3 tViRBELGELENKE (The Intervertebral Articulations). By Prof. Di. Max I S 
2Aufl. Stuttgart, Ferdinand Enke, 1936. 10 marks, „ncns another 

This monograph, dealing solely with the intervertebral articu latio , P j 
r to the exact diagnosis of many puzzling orthopaedic j thology, 

ghanns, to whom ive are indebted for much of our knowledge P Spi„c 

cated the need for this study in their volume “The Normal and Pa 

inix'T suaonai 


rr.*-xTn TrkrrnM'Ar. HP BOXK AND 
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in the Roentgenogram”. There they wrote: “Extensive research must be undertaken 
before even a degree of clarity can be imparted to our knowledge of the intervertebral 
joints.” This research has been done by Max Lange with the thoroughness typical of 
the Munich Orthopaedic Clinic. 

The first chapter describes the appearance of the normal intervertebral joints and the 
x-ray technique used. The oblique views are all-important. In the lumbar region, less 
distortion occurs if the lordosis is corrected by flexing the hips. Reproductions of roent- 
genograms are given, showing the change in the appearance of the joints during flexion, 
extension, and lateral bending. 

The major portion of the book treats of the pathological joint changes in such condi- 
tions as scoliosis, kyphosis, tuberculous spondylitis, arthrosis deformans, vertebial 
fractures, spondylolisthesis, and “lumbago”. As material the author had access to the 
Schmorl collection of spines and to several thousand roentgenograms of the Munich Clinic. 
Of the many interesting facts brought out by this study, the following are among the 
more significant: 

1. There is no relationship between the changes in the bodies of the vertebrae 
(spond 3 dosis deformans) and changes in the intervertebral articulations (arthrosis 
deformans). 

2. Vertebral fractures with compression of the bodies cause definite changes in the 
intervertebral articulations, and those changes, with compression of the adjacent nerve 
foramina, are probably responsible for the persistence of pain in the unreduced fractures 
of the spine. 

3. Spondylarthritis ankylopoctica is a rare disease, only twelve cases having been 
discovered in the Munich Clinic in recent j’ears. 

4. Pathological changes in the lumbosacral articulations were found frequently in 
young as well as in older individuals and are unqucstionablj’ one of the important causes 
of low-back pain. 

The book is illustrated with excellent reproductions of roentgenograms. It is a 
volume which will appeal to all phj'sicians eager to understand more about the causes of 
back pain. 


The Operations of Surgery. Bj’ R. P. Rowlands and Philip Turner. Ed. S. 

Volume I. The Upper Extremity, the Head and Xcck, the Thorax, tlie Ixiwer 

Extremity', and the Vertebral Column. Baltimore, William Wood A Co., 103(>. 

104.5 pages. .SIO.OO. 

Rowlands died before this new edition was finished. It was completed by Turner 
with the assistance of Messrs. Ogilvie, Massie, Thompson, and Gilibcrd. ThU .sy.^tem of 
surgery has been developing since 1SS9, when it was started by.lacobson. .MI of the be.st 
parts have been retained and augmented, the obsolete have been eliminated, and much 
of the new surgery has been aildcd. 

The examination and preparation of the patient is considered first. Tliere i- a gen- 
eral discussion of factors of import.ance, — the prepar.ition of the liatient, the selection of 
the anaesthetic, the position of the patient on the table, inetliods of combating shock, and 
postoperative complications. The usual methods of tr.iiisfn-ion, infii-ion. and skin- 
grafting are reviewed. 

This volume should bo of especial interest to the orthopaedic surgeon. Huiidnsl- of 
pages are devoted to ojicnitive treatment of the siiine and of the extreniitie.. Many 
methods of accomiilishtng a re.sult an- given, with emiilia-i- on the met hod which s<s,n)s 
to bo the best. Many of the o])erations are illust ratial. 

The abstractor was unable to detect the omission of niiy iinp irtant openition on 
these ri'gions. The scope of the book is wide. The tn-atiueiit of the subject- i- ronci-e 
and interesting, and the subjects have bren brought up to date. If the otla r vidiinif - 
kei'p up to this same standanl, the entire' treatise will be one of the be-t in surgical 
literature. 


vou win. N'o. 1, oi-Tiini:ii I'O'i 
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ct;rn{i:xT U'l KjjATUjiK 


? ,C r r- (D<wnorativp Lesions of the Spmo} 

nciim iiiiil \ lemia. I rltmi it Sclnvnra-nheijr, W3C,. 24 marks ^ 

..t, huv!!iv 'non •t"' “ P>-eeodingones, is made 

I .M .. s of he sp.ne nre gnmpmi ns: ( } ) mloleseent kyplum. (Scheuermann]; (2) deforming 

n ’’'’I ‘d.mmes of nrivancing age; and (3) porotic krphosis 

s .dh t.nh tin- local inan,fe.>ta(io„ of genemliml osteoporosis. The condition last 
mcnf n.m-d may appear in ehildl.oml ivitl, the <leveio,,menf of poor posture or even severe 
Kvplioseoiiosis. I Oder the second group are discussed lumbosacral pain, spondylolis- 
ttiesis, ami heiiinngioina. The groij/>ing is rather arbitrary. 

1 hen- IS much infi-resting and vahiabh- materia! in this volume. The lack of cap- 
tions for the illustrations and the absence of any inde.v make it rather inaccessible. 


OuTinmAimie .Sriiuimv. By Walter Mercer, M.B., Ch.H., F.R.C.S. (Edin.). With a 
Enreuord by .h,hii Fraser. M.C.. M.D.. Cli.M., F.R.C.S. (Edin.). Ed. 2. Balti- 
more. ■Wiltiam Wood A- Co.. I!).3(J. .'slO.OO. 

I {i-t</-<!ate fe.vt books of orfho(iae<lie .surgeiT in English are not numerous and this 
second edition of Mercer's will jnoliably b(> well received. Its 90C pages include 
e.\cellent de.scriptions of orlhojaiedic disabilitie.s, both rare and common. The 
treatment of fractures and other traumatic injuries to imrscles, bones, and joints has been 
omitted. There is. however, a good chapter entitled "Some Complications of Trauma” 
in wliieh is disetis-ed I'olktnaiin’s contracture, myositis os-sificans, dcla.ved union, nial- 
unton, and non-union. 

'J'he subject matter is {iresenfed in a clear, orderly fa.shion and the illustrations are 
numei-oiis and valuable. As a de.seriptive text, the book is cQual or superior to most of 
its contemporaries. The author has attempted to bring the tre.atment of the various 
or(!io[)aedie disabilities u[) to date by reviewing the recent literature of the field and in- 
por|)orating the newer methods which he considers valuable. American contributions 
reem've a good deal of attention. In many plaee.s, the author has freelj' stated his 
pref(>rences as to nu-lhod of treatment, thus avoiding the dry, impei'sonal, judicious 
presentation of other te.vts. 

The author’s point of view, as Fraser .states in the foreword, is that of the geneia 
surgeon who is particularly interested in orthopaedics. Students and gcneial P>ac 
litionei's will find thi.s a readable, practical reference work though the specialist in 
orfho[)aedic surgery will jmibably' not agree with the author on various points o 
treatment. 


Mnvou .SimoKiiv. By Frederick Christopher, S.B., M.D., F.A.C.S. Wdh a Foreimrd 
by Allen R. Kamivel. M.D., F.A.C.S. Ed. 3. 1030 pages with 709 illustrations. 

Philadelphia and London, W. B. Saunders Co., 1936. SlO.OO. 

In thus third edition the old sections have been amplified and brought up i < • 
The chief additions are on fracture healing, cleansing of wounds, antiseptics, ® i 
treatment of burns, electric sliock, varicose veins, head injuries, 
tile spine, acromioclavicular separation, pilonidal sinus, blood trans usi , 

Now material deals with new methods for promoting wound 
resuscitation upon the operating table, de Takats’ method Ijisnitifh 

effort thrombosis, iccch treatment of plilebitis, x-ray treatment f Return ", 

• injection treatment of v'arts, sodium morrhuate m cystic J torus 

lymphogranuloma inguinale, Elliott's treatment of pelvic in ‘ ^ ; aspiration 

fractures, glomus tumors, iliopectineal bumitis, Lericho’s treatment of sp.a.ns, 
biopsy, Wangansteen stomach-suction apparatus, etc. 
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It is surprising how large is the field of “Minor Surgery”. However, the author has 
carefully avoided more than the brief mention of the major surgical procedures. The 
subjects which he has selected are those usually treated in a ph 3 ’sician’s office or in 
a clinic. 

One of the best chapters is that on “The Surgical Intern”. This could well be read 
bj" all interns as well as bj' the fullj’’ qualified surgeon. Much is taught the intern in 
regard to the care of the patient before, during, and after both minor and major opera- 
tions. 

This is one of the most complete as well as up-to-date books on minor surgery that 
has been published. It is thoroughlj' recommended to all surgeons. 


Vascular Disorders of the Limbs. Sir Thomas Lewis, C.B.C., F.R.S., M.D., 

D.Sc., L.L.D., r.R.C.P. (London). New York, The Macmillan Company, 1930. 

S2.00. 

This volume is the ninth of a series b 3 ' the same author on the heart and blood vessels 
and is directly supplementary to his monographs on “Diseases of the Heart” and “The 
Blood Vessels of the Human Skin and Their Responses”. It is based upon his clinical 
research and that of his colleagues in the University College Hospital, London, during the 
past nine 3 'ears, within which time notable progress has been made throughout the world 
in the knowledge of disorders of the peripheral circulation. 

Although this advance has included important contributions to the undemtanding 
and treatment of phlebitis, varicose veins, and aneuiysm, the author has excluded 
these three prineipal topics from his present consideration, because their inclusion, as 
the most familiar of the vascular disorders, would unduly increase the size of his liook 
and distract attention from the more important considerations which he has to bring 
forward. He describes the functions and control of the circulation in the extremities 
and the methods b 3 ' which the blood-flow rate, the vascular capacit 3 ', and the vaso- 
motor nerves may be tested. He describes the effects of circulatoiy arrest, both tein- 
porar 3 ' and permanent, and the anatomical phenomena of collateral circulation 
following the occlusion of the main arteries. In a series of chapters he describes the 
symptoms, course, and treatment of embolism and thrombosis of the main artcnc.s; of 
post-ischaemic contractures; of intermittent claudication; of arteriosclerosis; of thrombo- 
angiitis obliterans; of local arterial spasm in ergot poisoning, impact, disuse, and cold; of 
Ra3’naud’s disease; of gangrene associated with cervical rib; of vasodilatation; and of 
vascular disorders in diseases of the nervous S3'stcm. 

All these conditions arc dcscrilied for practitioners and students, the book licing 
cs.scntially clinical in its purpose. Clearh', these vascular phenomena are matters of 
interest and importance to the orthopaedist since their presence ma 3 ’ complicate or even 
simulate various orthopaedic conditions which come under his consideration. The bool: 
is brief and extremch’ well written and readable, though without illustrations. 


^UR Erke.vxuxg uxd Begut.achtu.n'g vox .Scn.\DEi.GUUXDnRCcnEX. Bv Hans Ilelincr. 

(Heft 19 zur ^^oualsschrift fur UitfiUhrUkinuic.) Berlin, .Tulius Springer, 193.'). 

•I.'IO marks. 

This work is an anah'sis of 109 fractures of the base of the skull. Of tins senes of 
cases 100 survived the iiijur 3 ', and it is largeh- this group which the author di-ciuse,.). 
Attention is called to the various subjective and objective findings and also to the n)enf- 
gcnogmphic evidence of injurv. These features are aiiah’zed from the diagiio-tic aii^ 
prognostic staiidiioints. l’hotogra]ihic and nK'nlgeiiographic ilhistr:ifion« are h'lpfi.'l 
in supplementing the liiscussions. Numerous ease rejiorts are also inchnhsi to, 
emphasize the imiwrtaiice of diffi-rent features. 


VOL. xviii, xo. 4. ocTonuu nor. 
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^ ^ J ’- .’irknm.lnlo- tkr nvnpt nf ti„- f„!I„ui„p pul, licntions 501,1 

! .: ■ r> -.1 { 5 - p ,rf tU' ,’,f ; 

1 n!.-r w,p. (liroinhapliIohitischcMik- 

t? ' I ' * 'tofu'a-ii MilvviTL;ruf;.-i('rung('ii, Fiitor bosoudortr 

^ 'I' f t (IrT n*'!i.'in(Ihitii,vn'>til(ato iioi Spicnok- 

Hn.!..!!' Hr;u„|i.-nt. C;.ir>,njim Srawlinancn, JSWll hi)- 

p.' lu-i'.lun, XI, l.timl. Ip-.ir,, 

‘>,1 ?K !>. , lirj/ai, r- iii fh‘- < iri'iilafioii in Spin;,! AiuK'.'idu'siu. An ENpcrimonfsi 
S'M U-. t > .-ar ( ). S-htili-rtl,. A<l>t ('hinmnm .^nindhumcn, LXXVlll, Slip- 
f'l- »><■:!». Hi, XUfI, Sf„rkh..!m, I\ A. Xf,r 5 ,(f.(ll A- .Sitior, lO.T,. 

( ail tit paiiiTt-atitf.-i cIiiriirKio.'iln.'t. Torston M. Beckman. 

< S nr-li'-.ni-tr,!, BXXVIJf, Siip{,!cmcri(iini XLIV. Siocklii'lni, 

i! ikior; ip-. Ak'fi-'!i'>!ai;rf i;t.'!*i. 

iifn-ttal tic Mctlicitia, (‘iniis'i.'t v l‘Xpiri.'iIi(!;i(i('.« (Valoncial, HI, 

Xuni. IN, } 

An.'j. " il«- ( 'tna'.ia i Ut>'‘,irii»'i, !l, X(><. 1, 2, I'.'atk 

Ic ha.ri'Utttip tier \ t-ilt-ilriiiti;,'!, luul an I’inpoarn iitid Hand. 2Aiili, 

M. .''iir \t !f(t. Il'alin, .Itilins Spriin^cr, lO.'iC,. 

< t>!p. t-\tra!>}iic, lie (•,';i,piini;ii c hrnncliii).', I'.vtr.'iliiiln.'^ iia Ciinic.n Oto-Laryago- 
f ff’ili/ <lr As-isfcfifia Mimiripal do Hio dc Janeiro, dn^dc 1932. 

('.viudo tie {*a-t!n. Hohlim iht Sirritorin (itrnl tie Saiidc c Axstdenrin, 
Nil. ,''!ipp!‘-nieiit(). J{ii» df Jan, .•irit, IDBi',. 

I5,l!l•!lne.^ (if }a Socifdaii de (’inii;ia dc Uo.-tario, III, Xo.‘:. 1-3, H)3G. 

Hulletin Ilf tiic Xatiiiiial 'riitifrciiIn.-^L't A.'t.'-'ociation, XXII, X'os. 7-0, 1030, 

'I'lif < ‘tiild { U'n,*'iiint;loit, D. I, Xo.<5. 1, 2, 103(1. 

('ifVfland Clinic (^iiartt'rly, 111, X*o. 3, 103(1. 

Current .Medicine iLo.-t .An^eliy), 111, .X,w. 2, (1, 0, 10311. 

*1 )i.<a!idit.v Kvaliiation. I’rincipie.s „f Treatment of Compensable Injm'ies. E^r 
1). MeUride, M.D., K.A.C'.S. ri>iladelj)liia, J. B. Lippincott. Company, 193G. 
J'Xliidio e.st.'idistico del Servieto do CrKencia del Hospital do San Jnan de Dios, e>' 
Ins jifio.s de 1033 y 103-1. JCduardo I’crilla Alvarado. Republica dc Colombia, 
riiivei>-idad Xacioiial, I'nciiltad dtr Aleciiciim. Bogota, 1035. 

'J'Ik! lAtriim of O.-Jeojiatliy ((’hicago), X, Xo. .5, 103(1. 

Ho.-^pital for .loint Di.'seasos of (be City of X('\v York, Twenty-Xinth Annual Kepor , 
for (he Year lt)3.5. Xew I'ork, 1030. 

The Johns Hopkins Cuivensity, Scliooi of Hygiene and Public Hcaitb, Announce 
inenls for 103(1-1037. Baltimore, 103(1. ^ 

, H.'idiogniphy and Clinical Photography (Rochester, N. Y.), XII, Xos. 1, > 
llovue Medieale I’rnn(;aisc (Paris), XYII, X'o. (5, I93G. ^ » 

TJie Hotarian (('hicago), XLVII, Xo. 5, 1035; XLVIII, Xo. 1. 193G; XLIA, ' 

Programm dcs 5S. Fortbildungskursus der lYiencr medizinischen 

tcriiationalcn Fortbildungskurs iiber Fortschritte der Medizin mit esoi 
Beriicksichtigung der Tiierapio, Landurztekin-sus. Vienna, 1936. 

Vorzeichnis dor Arztekurse ira Studienjahre 1936/ 1037. Das Iviirsbino 
Medizinisclien Fakullat. Vienna, 193C. 

■ T 

CnoNDHOAiALACiA Patkllae. Axol 0\vre. Ada Chirurg. Scandinama, 

.Supplcmcntum XLI, 1930. _ ehrondroinalacia 

In order to study the pathological and clinical manifestations o 

patellae, the knees of 124 subjects were examined at f f,a 3 .ing, and of 

were examined clinicall}^ The appearance of oedcm.a of pegan at the 

erosion was tabulated in detail for various age groups. The individu- 

diS end of the medial facet of the patella and were noted m surprising^ 1 

* To be reviewed in a later issue. 
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als. In older subjects, this location was often the site of the most pronounced degenera- 
tion. 

In twenty-three cases in which the clinical findings were checked by post-mortem 
examinations, capsular tenderness at the medial side of the patella and pain on rubbing 
the patella against the medial femoral condjde were not present clinically without definite 
degenerative changes. Crepitation on passive movement was suggestive but not definite 
evidence of cartilage changes. Man 3 ’ of the cases of effusion of unrecognized etiolog.v 
seemed to be caused bj' chondromalacia patellae. Transient locking with unusual move- 
ments was quite characteristic. — lU. P. Blount, M.D., Milwaukee, Wisconsin. 


Ein KASDisTiscHER Beitrag zur Beleuchtuxg der Melorheostose (Melorhcostosis. 

A Case Report). H. Stpren. Acta Chirurg. Scandinavica, LXXVIII, 94, 193G. 

To the thirteen cases of melorheostosis recorded in the literature there is added 
another, that of a thirteen-j’ear-old girl. Onlj' the right lower extremitj' was involved. 
It was six centimeters shorter than the left and smaller, with knock-knee and valgus of 
the foot. Roentgenographic examination showed sclerotic areas in the lateral half of the 
distal femoral epiphj-sis, in both fibular epiphj’scs, and in the calcancum, the cuboid, the 
cuneiforms, and the metatarsals. There was marked rarefaction of the surrounding bone. 
The right fibula was relative^' shorter than the right tibia and thicker than the left 
fibula. Growth of the lateral half of the right distal femoral cpiphj’sis was retarded. 

There was an associated congenital displacement of the right fourth toe, so that it 
laj’ on the dorsum of the third, with plantar prominence of the third and fourth meta- 
tarsal heads. This deformitj' maj' support Zimmer’s theorj’ that melorheostosis is duo to 
disturbances in the formation and development of a protosegment. — IP. P. Blount, 
M.D., Milwaukee, IPisconsin. 


tbiER die Heiltjxgsresultate der Unterschekkeldiapiivsexerakturen'. Eine 

KLINISCIIE UntERSUCHUNG AX 389 VeRSICHERUXCSFAELEX AUS fCn'F GROS.'.KS 

scHWEDiscnEX Krankexhauserx. (The End Results in Diaphj’scal Fractures of 

the Leg. A Clinical Investigation of 389 Insurance Cases from Five Large Swedish 

Hospitals.) Alf Lundgren. Ac/a Chirurg. Scandinavica, LXXVIII, vSupplomentum 

XLII, 1936. 

In a monograph including the exhaustive studj- of 389 cases of fracture.s of the bones 
of the leg, taken from five of the largest hospitals in Sweden, the painstaking tabulation 
of all conceivable statistics was possible because the writer studied not onl.v the insur- 
ance reports but the hospital ca.'o records as well. In 40 per cent, of the former, there 
'vere found to bo inaccuracies of diagnosis. Removal from the statistics of all but frac- 
tures of the shaft increased the average period of total disabilitj" to seventeen months, — 
live and one-half for simple fractures and eleven and one-half for compound fractures. 
Other reports from the literature arc quoted in which the inclusion of fracture.' of the 
ends of the bones considerablj' lowers these figure.^. The average age of thirty-r'igbt 
years was higher than shown in most statistics. 

The material furnished a means of comparing the methods of treatment. Half of the 
f-imple fracture.s were reduced and immobilized in pke-ter. Another fourth n-quirrsl no 
rcHluction. On the remainder, fiftj'-eight open reductions were performeil, anil extension 
Was usetl in twentj'-two cases. The compound fractums wen; treated bv d.'bridenient 
and primarj- suture in most cases. 

The anatomical iiosition was of coii'iderabli- significance in determining >1,' the 
duration of temporary disability and pji the percc-ntage of ca'cs sliowing p' rm;in< nt dis- 
ability. The figures were as follows: 


7*1 /•i/sirory 
nisal'ility 

Good anatomical luisitioii 130 day.- 

Moderately good anatomical iio-ilion *'00 days 
Boor anatomical ])osition . . 339 davs 


/'< rr-rui'T.! 
l):‘ d'Hity 
4.0 p- r cent. 
2s 3 jw - c> nt. 
Ti'i t* jv r cent. 


'ou xvin. N'li 4, oiToni.u no'’. 



inoc) 


litkiiathhe 


'" O H... an., „S and five which were operated upon, 

Miere uas <iiily (iiw case of permaneiit iioimiiioii. ^ 

' *'-M.sverse fraef.ircs look lot.eer (o imite than did tiie oblique, while the 
nmnmnntrd fnirtwvs h.liowed a less favoral.h,. eoun-c than either of these as to healing 

l;'''";''-'‘"<lp<'n..anent disability. In the oblique fractures the final results after open re- 

d'^'l.ou uere somewhat better th.an following elose.l reduction. In compound fractures, 
loueyer, tin- results were better from debridement, closure, ami wire traction or plaster 
Ib.-m from mtern.nl fixation. -II*. /'. /y/o„a/. Milwnulxr, Wmsin. 


Hii, S'i.s,\Mnt.isi; or.s f, Mi'.TATAiis()eii.\i..\NfiKAMii';M;,\'K.s des Mb.vschex. Eixe 
in>.Nnii;N-oj.i)i;(.seMi:. Kusist'iii: t.'.vi) l■.vrltOI,ofi[KC^r-uIS'roLOGISCHK Studie. (The 
Sh-sanmii! Itone- of (lie Human First Melatai-sophalangoalJoint. A Clinical, X- 
Ua\ , and nislojiatliologic.-d Stiiily.) } iii^vo Kowcutcr. Acta Orlhop. Scandi- 
itiiricn. Siipplementiim II, Kl.'tti. 

More than 100 pages dewited e.veliisicely to the.sesamoirJ bones of the firet ractatar- 
soph.-il.-iuge.'il joint tuight see/n too det.'tiled. Dr. fCewcnter has condensed and arranged 
the materiiti .‘■o Ineiulifully, Innce-ver, th;if it is n.-adily accessilrle and casil3' assimilated. 
He de.'ds bijel)\- nith the rjither iuadequ.ufe literature covering tliis subject. 

Doi>al plantar, axial, lateral, and oecasionall.v plantar doisal roentgenograms were 
taken in i>aeh of ,S00 ea.ves. A<lditional sfiidie.s were made of 465 children and of autopsy 
material. 'I'lic results are clvuvly tabidated and illustrated b.v roentgenograms, 

A (diapter i-^ d(- voted to !i stnd\' of tin* ossification of tlio.se sesamoids. Another deals 
with the position, shape, size, and diviAoii of the .sesamoids of the great-toe joint. The 
hast chapter descrihes the pathological chaiigc.s in the sesamoids with microscopic studies 
of autops\' material, 

'The avenigi' age of ossification of tlie.se .sesamoids in boys is eleven years as opposed 
to nine in girls. Ossification ma.v proceed from one or more centers. Multiple centers 
most fre<iu(fnll\- occur iti the medial sesamoid. Once having begun, ossification proceeds 
rajiidls' to complet ion ui one or t wo j'enrs. The medial sesamoid is larger and lies farthei 
distal than llie lateral in most ca.sc.s. 

Divided .«esamoid.s occur much more frequently than is suggested in the earlier 
literature. Jn tlii.s seric.s 33.5 per cent, of the patients had this condition. It is moie 
frequent in the media! than in the hiterai sesamoid. 

There are lesions, but no characteristic ones, of the sesamoids of the first me a 
tarsojihalangcal joint. Thej' ma.v occur without tlio appearance of sjunptoms. n le 
collected material, fractures both of the undivided and of the divided sesamoids vere 
served. 'The changes of arthrosis deformans occurred in about 10 per cent, of t le cases. 

W. P. Blount, M.D., Mibvmkee, Wtsconsin. 

Biological Basis or Suhgeuv, PAirncuLAnLY Okthopedic SonGEnY. George • 
Hawley. Am. J. Sitrg., XXXI, 438, March 1936. 

This article, wi'itten on a subject little undcistood and by a suigeon o 
perienco, should be read in detail by every surgeon desiring ^ rliangcs 

relation of anatomy, phj^siology, and pathology to form, function, an 

incident to disease and trauma. , , . r function or 

“When surgical problems arc approached from the basis of ana 3 Anatomy 

abnormal form and function, only one side of a polygonal ^ ’ producing 

represents an existing standard of form, without appreciation of the piocesse i 

it and those ceaselessly at work to effect change of form. nhenomena 

“The same applies to physiologj' and pathology; representing e. 

of normal and pathological functions. their offspring- 

“The combination of anatomjq physiology, pathologjq m ® careful 

physiological chemistry, bacteriologj' and their many first and se^nd c 
weighing, assaying and grouping of all these is not enough to comple P 
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composite grouping and fusion does not make human biolog}', biological factors, processes 
and laws as applied to the human organism. 

“Biology is defined as, ‘the science of life or living organisms,’ but to make the defini- 
tion inclusive would be to paint a picture of all living things, both vegetable and animal. 
For convenience biology may be divided into three divisions, plant, mammalian and hu- 
man. Human biology might be defined as a combination of all those factors, processes 
and potential forces which are continuously working in the human organisms to regulate 
and determine both function and form in normal and abnormal states, from intrauterine 
birth through the period of growth, adult activity and decline. 

“'V\Tien an approach is made to a surgical problem the operator should have in mind 
the biological factors as well as the anatomical, the physiological and the pathological. 
In order to pattern surgical relief in accordance with the biological laws of purpose and 
design, he should make the following inquiries: (1) the biological processes which are at 
work, (2) what stmcturos are involuting and which evoluting, (3) which are potentially 
weak and more frequently damaged and which are strong, (4) what attack is best suited 
to one in contrast to the other, (5) what is the relationship of form to function and the 
process which produced the form, (6) what are the processes of defense and repair, (7) 
what is the particular relationship of deformity to disability, (8) what are the proces- 
ses affecting adjustment of function to deformity. Methods of surgical relief have been 
automatically guided and controlled to accord with biological laws, but not always do 
methods fit these laws. Success and failure have helped to show the way, for the history 
has been groping and stumbling in the dark to find the way. The man who first opened 
an abscess made a great discovery, but he was unaware of the full meaning. He dis- 
covered a biological process the importance of which did not become apparent until 
Lister exposed it to the light .” — Ciislis Lee Hall, M.D., Washington, D. C. 

Rotary Dislocation of Atlas on Axis. J. O. Rankin. Am. J. Surg., XXXII, 27, 

Apr. 1936. 

The author adds nine new cases of this dislocation, which he believes is more frequent 
than is generally indicated. The mechanism is usually a mild force or twisting of the 
head with a resulting tear of the capsular ligament and dislocation of one of the atlantal 
facets. Symptoms are severe pain in one or in both sides of the neck and inability to 
rotate the head, with tilting of the head toward the dislocated side. Palpation reveals 
the spinous process of the axis on the opposite side of the midline toward the side to 
which the chin is rotated, and straightening the head increases the deviation of the axial 
spine from the midlinc. Satisfactory roentgenograms are often difficult to obtain, be- 
cause of the position which pain causes the patient to assume. In eight of the r.ase.s 
reduction was by means of the jur}'-mast. Open reduction is difficult and rarely neces- 
sary. Casts were applied and retained for from five to eight weeks. In c.ase.s where 
manipulation is used the Walton method is preferred. — Cu.^lis Ixe Hall, .M.D., Wa.th- 
inglon, D. C. 


Tre.atment or SniAixs iiy IxTi;nLio.\MUNTAnY I.vjr.cTioN or Xovocaini;. Rene 

Leriche and G. .-Vriuilf. .-Im. ./. Snrg., XXXII, 45, .Ipr. 1930. 

The authors advocate local inj'cctions of novocain into the ligaments of joints which 
are the scats of injuries or post oper.it ivo strains. They believe that a .spr.iin is the reflex 
consequence of tniuma, and specifically is the result of a distortion of the nervous a]>- 
paratus present in the articular ligaments. The technique is injection of ten to twenty 
cubic centimeters, acconling to the imixirtance of the articulation, of a l-jier-cent. .solu- 
tion of novocain into the region of the tniuinatired ligament at th'- spot of iiuiximum 
tendcrnes,s. Can* should be taken to inject the hgainent itsr-lf. In the e;w of tin- hiji. a 
long flexible nee<lle is earneii to the femoral neck and withdmwn about on" centiiiv ter, 
and the injection is then made. In this manner inon' rajiid and coinph ie n-toration of 
function can bcobtaineil. Best a-ults areobtaine,! in ca-i-' lU’ siini'le sjirain with .arti-u- 

vou xviii, .VO I oeToni.it oic.'. 
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lar in,,, „1, ,.,„l ,l„. „ p,,. , 

( i/ff/ts Lee llnll, M.D., Washinglon, D. C. 

r..A(T.-,M;s Su.y. an.. X,;rK orr,,,; Vv.mm, Itr.ranr of 119 Cases. InvmE. 

Nns C. . 1 . oy. ,i„. j. XXXII, 277, May ]93G. 

1. I hi.CAuhhvn , Nn-cen} Serv.V,. H,.lh.v,.o IIo,s„i(flI ; si.v of these wore reported by 
. "o'o (loatcd hy fii<- mithoi's with Rus.sell traction, and the other 

'w> n - 1 h(. ]\ )„( ‘rhrec r!i.<r< of fracture of t he shafts of both femora were 

ticaff'ii hy the Russell .nelhod with ^/.od re.stilt.s. 

One hundrifi and nineteen children with fracture of the femur were treated in five 
t iirl\, h\ a nu.ditication of Riynnt'.s overhead suspension; fifteen, bj' reduction 
on t h.e Hawley table, skin traction, and a phister .sj.ica; and .seventy-two, by the Russell 
nil t lod. I‘,\ce()t in c.ases of children under four, where Riyant's method was used, the 
Kux-e!l method was used in all case.s as a routine, with unifoi'mly satisfactory results, 

J he I honuis splint iva.s U'-ed by the ambulance siUT^eoiis in all cases. There was no 
re.'.idual shorleninp in H)*.) of the 1 lo ca.'-'es of fractuic of the shaft of the femur. The 
author.- use a inoditied !ip{);uatus udiich Inilds tholefcin abduction and internal rotation.— 

Ciidis Lee Hall, .17./?., Washinglon, D. C. 


7 Ai.rii'ii.ti Decosit.s ix S'fn.scAi*('i,A.ti.s Tio.xuo.x. C. E. Thompson and C, W. 

Mcl.auphlin, .li'. Am. J. Snrg., XXXH, 521, .Tunc 1930, 

'Idle tendon of the suprasf.i.iatus muscle is much moi-c frequently involved than are 
the tendons of the infi'aspinatus and lei‘e.s minor muscles in cases of painful lesions of the 
shouldiT. C.aus.'if iv<.' factors are acute and chronic tvtmma to the shoulder and occupa- 
tional sf mins, es[)eeially when the arm i.s u.sed in the abducted position; also, focal infec- 
tions ami nhnonnalities of caleium inctnholism arc predisposing factoi's. Codman re- 
porteil (wo (•n.'-'es of sui.scapular tendonitis in agi'oup of 152 calcified lesions of tendons in 
painful shoiililers. Tlie authom suggest Hint in roontgonogiapbic studies of the painful 
shoulder (he lesion may be o\'e.-lookefl in the two usual views of the shoulder unless the 
le.-ser (ui)eiosit.\' is vi.sualized. One ca.se is reported in detail, in which treatment by 
open o[)erat ion and rcmovnl of the involved calcified awn gave a good result. Attention 
is called to the si.ontaiicous disai.peai'ance of the deposit in many cases, with or without 
treatment. Economic factors enter info many cases, and operative procedure gives more 
pifunpt relief and a .short c period of disability . — CusHs Lee Hall, M.D., Washinglon, D. 


UCG V.ACCJXATjOxV IN IYe.steun Euhoi’b. G. Gregoiy Kayne. Am. Rev. Tuberc., 

XXXIV, 10, July 1930. 

UCG is harmless. As an adjunct 1 o other methods of prophylaxis, it produces 
paidial immunity under certain conditions. WJicro the tuberculosis 
tJic economic conditions poo.-, and di-spensarics and sanatoria inadequate, B c eai^.^ 
appears to ofifer a simple method of prevention. It is essential that the vaccine s 
prejiared on Ihc spot, for tlic age of the culture has a dii’oct bearing upon t ulosis 

and virulence. The indications for its use must depend upon the amount o u 
and the extent of the antitiiborculosis organization in each countiy.— Clarence 
M.D., C.M., Vancouver, B. C., Canada. 


In rOTEIlE rtiGENERATIVO DEI MENISCHI IN RAPPORTO ALLA TERAPIA ^ tO 

AfENTALi). (The Regenorative Power of the Semilunar Caitiiages m 
Therapy.) Giovanni Bazzocchi. Ann. ltalianidiChir.,Xl , , „1 spniilunar 

In carrying on this experimental work, the author removed 
cartilages of rabbits. There urns no postoperative immobilization. Peiie 
of the meniscus followed in all cases in which there was no after 

The regenerated semilunar cartilage shows its highest structural di 
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approximately 100 days. At gross inspection and also microscopically, it is almost nor- 
mal. The regeneration takes place from a fold of capsular tissue which extends between 
the two joint ends. Starting as simple fibrous tissue, it gradually undergoes structural 
changes with transformation to cartilage. The cartilage cells are at first very numerous, 
but gradually they get more scarce and become isolated. The collagenous fibers increase ; 
elastic fibers appear late. Vessels are seen at first, but thej^ gradually disappear with 
more mature structural differentiation of the meniscus. In man, regeneration of the 
semilunar cartilage is never as advanced as in animals. It remains more fibrous than 
cartilaginous. In lesions of the semilunar cartilages early and complete removal of the 
injured meniscus is the treatment of choice. Incomplete removal involves the danger of 
degenerative arthritic changes of the joint ends. Even after a lapse of five months fol- 
lowing the removal of the semilunar cartilages, animals do not show arthritic changes. — 

Ernst Freund, M.D., Venice, Florida. 

Tuberculous Disease op Bone. M. M. Cruickshank. The Antiseptic, XXXIII, 129, 
March 1936. 

The author discusses the forms and treatment of bone tuberculosis in cases observed 
on his Service at the Medical College in Madras. He outlines the clinical course of 
tuberculosis in the long bones; in the short bones, such as the phalanges; in the vertebrae; 
and in less frequent sites, such as the clavicle, the sternum, the ribs, and the flat bones of 
the skull. He recognizes three clinical pathological varieties, — the localized forms, the 
spreading forms, and the atrophic form. Ho points out that there maj' also be a fourth, 
the hypertrophic form, which, however, is likely to be complicated with syphilis, especially 
in the Oriental races . — Robert M. Green, M.D., Boston, Massachusetts. 

Erythrocyte Sedimentation Rate in Rheumatoid Arthritis and Allied Condi- 
tions. Govind Lai Sharma. The Antiseptic, XXXIII, 355, June 1930. 

From the Department of Pathology in the University of Lucknow, the writer pre- 
sents the results of his laboratory studios in the erythrocyte sedimentation rate in rheuma- 
toid arthritis and in allied conditions. After observing this rate in a scrio.s of pathological 
conditions compared with a group of normal controls, the author concludes that, altliough 
the sedimentation rate is a non-specific reaction, it is definitely prolonged in atrophic 
infective rheumatoid arthritis and in hypertrophic degenerative o=teo-arthritis, and can, 
therefore, render definite diagnostic .sendee in the recognition of these two important 
varieties of chronic joint disease . — Robert M. Green, M.D., Boston, ^[n.ss^chusetts. 

L’aRTROTENODESI TIHIO-PERONEO-ASTRAGALICA NEI rO.STVMl DELLA PARALISI INPA.VTII.E 

(Arthrotenodesis of the Ankle Joint Following Infantile Paraly.-is'. Carlo Re. 
Arch. di. Ortop., LI, 075, 1935. 

Tile author reports 150 ca.»es of poliomyelitis in which arthrode.sis of the ankle joint 
was performed, together with tenodesis of the foot extensors. He emphasizes the 
necessity of ob.sendng carefully the indication for this openition. It is worthless in the 
case of an entiiely flat foot or in that of a foot with marknily rediiceii muscle power. 
It aims at convetion of foot deformity and at slabili7.ation. In short-(*quinus deformity 
or in cases with some vanis of the heel, the openition permits better corri-ction than doe- 
sub.'i.stragaloid artlmKlcsis. Ern.-t Freund. M.D.. Vtnict', Florida. 

.VUTRODESI ETRAPIANTOCONTEMPORAXEO NELH PAP.AI.lsl DEI.H sp \I,1. \ I .ArthpRll'-i- and 
Muscle Transplantation m Pandv.-is of the Shoulder). .Vinlrea .Mbane-e. .Ire*,. 
di Orlop.. LI, 763, 1935. 

In cases of jianily.-is of the shoulder. .Albanese ha- worked out ;i inelleHl by nliich 
one may obtain at the same time good intni-articular arthrode-i-. -'did . xtni-artieular 
Ihuiv union, and tnin-iilantation of the upper portion of thi' tmperui- to tie- u[>;e r i-.-.d of 
the humerus. Thnnich a po-lenor inci-mn. the latmd half of the -jiina '^-.apuia.e i- r>-- 
movi-d. together with the m-ertionof the tmpeziu-. The joint i- ofsi-.-J arai nil of tie 

voi« xviti. No, 1, ocTonr.u la.i'i 
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U< .itn t in . I is rr.lnfcfl for nbout 190 degrees and firmly 

tn -in ,1, 7' " ''"Tn' '■'> SO (Jt^grees of abduction and 

... t .i( degn...s of forn-nrd /le.vion. After three months of immobilization, functional 

pn.-i .le m speeial l.rnee udiieh permits rotation of the scapiila.-l/ml 
/■nini'l, .If./;.. 1 (iiiir, ilnriilit. 


I.si i.ini.Nzi. M M. iMeii.ov) in .M,\T/;iti.u.i; ui sirTiruA iMrivUMKAiiiLizzATi nella chi- 
nt-miiA i.m.i.i; ossa ( Kxperienees in Mone S’nrgeiy with Suture Material Eondered 
Imiiermcnhle). Andrea Alhanes<‘ and Felice Parravicini. Arc/i. di Ortov., LII, 
.■>. .Maivli 

A sliot t Iii.torieal review f)n osteosynthesis is followed by the report of numerous ex- 
pet inients vith diliereiit tiltsorhahh. materials which had been rendered impermeable, — 
.silk impregnateil witli luliher, clironiie eatgiit, and linen iirepared irifh cellulose. Such 
rmilerial lemains preserved for a very long time, even when pa.s.sed through the bone. 
Hoeiitgeiiographie follow-iij) showed th(‘ inat(*ri!il up to nine months after application, 
.'si.eeiinens taken after this (leriod and iin'estigatcfl amitomicaily still c.xhibited a good 
mechanical ri.sistancf., — silk imi.regnated with nii.l.er showed the least deterioration, 
while eJuiiinie eatgut liad almost entirely rlmappeared. Impregnated silk gave the least 
fi.'stie react it)!!, and the use of chromic catgut led to irregular periosteal reaction. — 

JUrriaf Freund, M.D., Venice, Florida. 


So f.v cA.so !)! !;M.\.\(ii().MA .■utrscAt.AUE VHiMiriYO uEi-LA G.v.uuA (A Cuso of Primary 
Hemangionm in the Muscles of the Leg). Luigi imperati. Arch, di Orlop., LII, 
7!), March li)3(), 

'I'll!' iiutho!' discusses in !i general way Jicmangioma in the muscles of the lower 
extremity and giv('s a review of the cases reported in the literature. Careful analysis 
rex'(*als that not all of the eas(‘s reported can be classified ns primary hemangiomata. A 
case of cavernous hemangioma in the gastrocnemius muscle is reported, including the 
pathological .‘<tud.x’. The treatment of clioicc is suigical removal. If the tumor is too 
extensive, amputation may be indicated . — Ernal Frcmd, M.D., Venice, Floinda. 


GiNOCCHIO llKCUliVATO ANCIflLOTICO COA!SKCVTlVO AD AliTJilTE PIOGENA POST-TEAU- 
.yiATiCA (Genu Rccuixmtum u'ith Aiikjdosis Following Pyogenic Post-Traumatic 
Arthritis). Antonio Poii. A ?r/i. di Or/op., LII, 167, March 1936. 

The aut Iioi‘ rc]Jort.s a case of .severe genu j-ecurvatum with bony ank}dosis of e even 
yeai's’ diwation in a seven teon-year-old boy. A wedge resection was perfoime "i ^ 
excellent results. The analysis of the different factois contributing to the e oinv ; 
rex'eals (1) xvcigbt-bcaring and the action of the quadriceps muscle, and (2) 
growth due to partial destruction of the epiphyseal plate.— Ernst Frcmd, M. ■, cm , 
Florida. 


'R6ee of the Reticulo-Endotjielial System jn the Deposition of 

Particulate MArPER in Articular Cavities, John G. Kuhns an ar 

Weatherford. Arch. Surp., XXXIII, 68, July 1936. m ioin ts of 

In a logical series of experiments, the authors studied the deposi i . 

colloidal and particulate matter that had been introduced into 
gastro-intestinal tract and by subcutaneous injection. They assume . 
matter was carried through the blood stream and they showed tha in. 
joints, chiefly in the elements of the reticulo-endothehal , .f ,, yiatcinat- 

exporimeiital animals, they determined the amount of depositmn o P‘ had 

ter in the normal joint and then compared this with the ^ induced by 

been altered by direct injuiy, by irritative injection, or by the enforced rest 
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n ' ' A SVkI- ' fi’r '‘"‘'T'”' 

J>"I'‘ M> th:it it lii),.,i (ijrlKiy. * ^ '’’f' *''''‘1 '™« flrivon into this 

V or p,i,,. J:;!.;;;;;/; 

llrili,li '^»!r„"kxn-7H7" j,l|y^ V,:„T,, C. A. G. JmchcII. 

rivet [iiieilinn. S.-ieii!li/;iti„n „f (he /iftj I ‘'issuniiiig (he 

«'ni,l vertelm, .„,,V ,1 tee i , " ”' '"■ of the Sret 

""'..t 'OI,e,..,,,,e;;,er ^ (1) by impinge. 

ity Iliis iin(>iiigeinetit netine ...■ n fnl ' ■'‘It'titi iiciKling, (2) in unilnferal eases, 

111 eeimrale the eetlelin fw,'„ f'l, "" "'I'i'l' tben acts as a lever 

l»..va, ,.h I, y ,, i , ; , , “' '3) l>.v Ifca fm malion of a 


' '"‘M;rr Z fao»' Kmicratc Sttoca. H. Jackson Bmrows. 

Jinn.s/> aSnrp., .\Xn , j ->9^ j„,,. J939 

non f-it-'il *1 fnnet arc of the upper caul of the limncrus, occurring as a result of oT 

non-tatni olcctnc slmck, arc cited. 

,,, 1 '* J'cecived a shock wliiio liandling a vibro-massage 

'.‘f nine, j j,n j,oxt day In- cotnp!ainc<l of severe })ain in his shoulder. Nine weeks later 
.1 loentgenograin sl,ou-cd a crush fracture of (ho lie.ad of the luimcrus. 

f. II *r/ '"iin-y was from a shock by an electric kettle, followed by a 

<> . u .i.s not (•(■! t.'iiti whettuM' or not. (he fall contributed to the aMilsion and fracture 
0 10 gieatcr tuberosity of tii(> luimorus, which roontgenographic examination revealed, 

n t 1 C t bird instance, t he patient fell against a water tank while carrying an electric 

ainj). oentgenograms showed an impression fracture of the humeral head opposite 
(he glenoid. 

It is suggested tliat (he fractures were caused by the violent, uncontrolled contrac- 
tion of tile shoulder muscles. The question is raised whether the passage of the current 
through the bones was a fnofar.—Brficn/ M. Dalaml, M.D., Boston, Massaclnisetls. 


O.sTEOCHONDUiTis Dki’ohm.\ns Cox.ve JuvENitds OR Peutues’ Dise^vse: The Results 
OE Treatment hy Traction in Recujihency. Arthur L. Eyre-Brook. British 
J. Svrg., XXIV, IGG, July 193G. 

The various theories in regard to the etiologj'' of Perthes’ disease are discussed, 
i here arc five early signs: (1) increased density of the epiphj'sis, (2) increased depth and 
clarity of the joint space, (3) oarty flattening of tlie epiph 3 ’sis, (4) caity mctaphj'seni 
cavitation, and (5) Courtno 3 ' Cage’s sign. Tlie late signs are: (1) flattening and further 
condensation of the epipitysis, (2) broadening of tlie neck of the femur, (3) confluent 
cavitation of the metapltysis, (4) partial collapse of the "cavited” metaplwsis, (5) re- 
generation of the more or less deformed epiph 3 ^sis, (6) condensation of the regenerated 
f^piph 3 'sis, (7) sometimes partial disappearance of the epiph 3 ’^seal line in its outer portion, 
(8) the appearance of the transverse ceiwical line, and (9) adaptive acetabular changes. 

The author believes tliat traction in recumbenc 3 ’^ is the ideal treatment for children 
under seven 3 mars of age, or for patients over this age if in an earty stage of the disease. 
Sliding traction with weight and pulle 3 ’^ or Pugh's extension are the methods used. The 
end results are shown b 3 '' excellent roentgenographic reproductions. The results obtaince 
are- believed to be permanent . — Ernest M. Daland, M.D., Boston, Massaclnisclls. 

THE JOURNAL OF DONE AND JOINT SUROER' 



CURRENT LITERATURE 


1103 


Adhesions of Joints and Injury. R. Watson Jones. British Med. J., I, 925, May 

9, 1936. 

The author states that the conditions under which adhesions form around joints eon- 
stitute one of the fundamental problems of fracture treatment. It is a problem which is 
frequently misunderstood. 

Joint stiffness after injury is due to adhesion of the capsular plications, which, in 
turn, is the result of organization of an 5 ’- exudate in the periarticular tissues. In fact, it is 
the recurrence and persistence of serofibrinous exudation which provides the key to the 
problem of adhesion formation. Frequently the source of the exudate is extra-articular, 
as the joint itself is normal. 

The following factors, several of which may occur in the same case, are considered 
responsible for continued or recurrent e.xudation : (1) disuse with continued venous stasis, 
(2) recurrent oedema, (3) the recurrent trauma of daily passive stretching or repeated 
manipulation, (4) the constant trauma of immobilization in a position of strain, (5) 
continued infection near a joint, and (6) the continued irritation of foreign liodies near a 
joint. 

Immobilization in itself is not a major factor in tlie development of adhesions when 
uncomplicated by other factors. Anj' adhesions formed are the result of venous stasis. 
Once a patient resumes active use of the part, recovery of normal function occurs. 

The author emphasizes the serious disability that follows the presence of continued 
oedema in a limb which is immobilized. “There is no more potent factor in adhesion 
formation, for oedema is the glue of which adhesions are made.” Swelling is controlled 
by external pressure and active muscle exercise. 

The author particularly denounces passive stretching and exercise, since such ther- 
apy results in a continual recurrent traumatic exudation, with the formation of fresh 
adhesions. 

Under the heading “Foreign Bodies Near Joints,” the use of skeletal traction near 
joints is condemned particularb’, because where the foreign body (pin or wire) penet rates 
the skin there is the possibility of a low-grade infection. This infection may beof mini- 
mal degree and may show no external signs, but it is the cause of continued exudation in 
neighboring tissues, and hence of adhesions which are much more resistant than the 
adhesions of simple immobilit}'. Again, in contrast to fracture experience in this countr>', 
the author states that the factors noted account for the frequency of permanent stiffnes.- 
of joints when articular fractures are treated with wires and .‘•crews. For example, he 
believes that olecranon fractures treated by internal wire fixation usually exhibit per- 
manent limitation of extension movement, bec.au.^ethe wire i- iL'soeiated with a low-grade 
inflammatory reaction, and the re.sultant irritative serofibrinous exudation gives ri-e to 
periarticular adhesions which are particularly resistant.- fr. E. Ilr.ggi.rt. M.I)., Bodoii. 
Massachusetts. 

-Tre.vt.ment of Tuni;ucri.osi.s or the Spin.m. Coi.um.n. M. Grobel-ki. Chir. .\'ar:. 

litichti, IX, 5, 1936. 

The author did not notice any distinct rc-'iilts af'er the u.-e of I'nedmann's .‘•eniiii. 
Calve’s method of treatment of absce.s'-e-‘ by pnraeentt -i-; with special tu>cars gave nega- 
tive results. In eighty cases .-Vlbee’s operation was perferincri. In IS jier cent, the le-ult-, 
were good; in 15 per cent., moderate; and in 1.5 per cent., un.-ati-faeton-; 22 per cent, of 
the patients died. The author believe.- that one should not ojienite on childri'ii before 
the twelfth or fifteenth year. .Mbee's graft may be eon-idere<i :l- an intenial cor-et 
which abbreviates the duration of convalescence and -tabi!i.-e- the re.-ult- obtained by the 
preceding conservative tivatment. — ./<>'e;>/i K. Xan.l. M.I).. (V.in.pii. lUium-. 


O.STKOI'I.ASTIC Ol'IUiATION O.V Aci;TAIirl.f.M A.sTlli; M5II..VT OI Co.VOKNlTAI. Dl-I.OC ITIOV 
or Ilir. Z. .\inbros. (7,i>. Sarz. llnclu. IX, S9. 1936. 

This method was use<l in twcnty-c'ight ca.-es. Perfect re.-ul;.- «< te obtaiia-d in ls,2 
liercent.; good results, in 15.5 percent.; n-latively goiai. in IS.l percent.; and bar! n-till- 
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iti lH.(i pi'i- ('('III.; ill ‘l.(t jiiT (•(■III., 11(1 Hicck-iip was iiossililo. — ■Joncj)h K. Nnral, M.I)., 
lllitiois, 

l{i:si:(“ri(iN nr Tin; C/’i.avkt.i; I'nij.nwri) iiv Its KiKiioMCUATioN'. F. Borusieivicz. 
C'/ii'r. Xiir:. /I’l/c/iii, IX, 177 , KKKi. 

Ill till' coiiivi' of a f^i'iKTiil septicaemia, osleoiiiyelitis of a clavicle cicvelopcd in a 
man I went y-oiie yeais of ai:e. A siihpeiiosteal resection was followed hy rapid recoveiy. 
(.'niiiplete regeneration took place, and the fimelion of the corresjioiidinK upper exticmity 
lieeame noimal. ./o.'-e/i/i A, ,\itntl, .\f.l)., Clnnifio, IUiiiojk. 

I'liAfTiTiA i>i: I. A (’(iM'MNA vruTmitAt.. -I. I. Milchcll. Cir. Orlop. >/ 1 rovmulol., Ill, 
HO", I 

Amony fiaetiire.- of the spine those of the cervical reyion are most frequently compli- 
cated hy paralysis. A spinal puiieturi' is indicated in such cases. If the flow of the 
spinal lliiid is blocked hy an osseoiis olistniction, an immediate laminectomy is advisable. 
If no paralvsi- is present, or if it has heen eliminated hy an ojieration, a hyperextension o 
the v<-rt,.lual cdnmn is indicated, 'rhis can he accomplished hy applying ^ allace s or 
Davis' met hod. or hy Using Heiv.mark’s adjustalile convex frame. Eogers’ frame, whicli 
is a mi.’dilieation of Bradford's frame, may also he employed. In selected cases t lemc i 
ods deserihed hv Diinloi., O'Domduie. or Jones may he con.sidcred. The Prognosis 
fiaetuie of the .^liiie is not as had as is frequently assumed.-Jow/di A. Aoraf, 
('hiriniii, /lliiiois. 

Xicoi.A’s OeriiATio.v i.v Ur.rvim.sr Dmi.oc.vrio.Ns or Tiir Siiouldeu. A. Incliin. 

('{r. (Irtop. II Tniiiinatol., Ul, 2 :U, WSo. n(? were 

0„ st.tMir., lin.l, ll.»l ,»00 1>» “I,'",. 

lr.-ali<i f'w ili'lcn-aliniis. "( ''Iscli r.lti'ctel the eliMi e . inlcn’cn- 

, „r the ree„„,.,„ type. TIThe t 0 

- „Hlle„t.s .,Mly live felImvtHi '''' f '“I „«l . 

In one ea.se the author emplo.ved a modihcation its Dosteriordisplacc- 

l„„„ol in the posterior plane of tlm head of the A woman 

meiit. He recoinmeiids this modification only m ca. ] discharge 

..creording to this method ^ ^ ,i j p,oduce a dislocation 

from the ho.spital. Contrary to previous attacks, ^ J _ proving the severity of 

of the afTected. shoulder, hut the (ither.shoiiidei lecai 

, 1,0 attacks and the .success of the operatioin Although he consider that the 

Nieidu’s method ought to he the procedure 

r^vch .. 

A'. Narot, M.D., Chicago, //Anois. 

iMcnovi.:,, Techxioue or Immoiuuzation witkt^ 

svNTi.i:.si.s or ruACTunrs or the Femouau JNec 

Tranmalol, IV, 5 , 193 G. facilitates immobilization ‘'J*' 

The author has devised an appaiatus u iastrument consists of t 

™,Uv.,vvc.hn„aof.tv»— 


fracture according to Leadbettei ^ long, i cac p„„„„,{-s 


fracture according ^ three inebcs 

degrees and m mtci nal ' ° ° ^^,,,p.,,„teric fossa is exposed and t ,,poct of 

end of the trochanter. 1 he uUia introduced along the auto 

ligament is marked. The antei p ligament, until it touches i gterior 

“'-•‘"‘'■'p.frrr— " 


wire is then inserted. 
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border of the femoral neck. The external ends of the two rods are slipped through the 
corresponding slots in the transverse bar, which is pushed to the bottom of the wound 
until it almost touches the bone. The direction of the bar is from the center of Poupart’s 
ligament to the infratrochanteric fossa. A Smith-Petersen nail is then introduced; a 
dressing is applied; and a roentgenogram is taken. If the direction of the guiding ap- 
paratus and of the nail is correct, the nail is driven into the cephalic fragment, whereupon 
the parts of the guiding instrument are removed. If the angle of inclination requires 
some modification, the nail is withdrawn from the cortex and the position is corrected. 
The wound is closed in the usual manner and the extremity is immobilized in a plaster 
spica . — Joseph K. Narat, M.D., Chicago, Illinois. 

Surgical Treatment of Two Cases with Obstetrical Paralysis of Upper E.xtrem- 
ITIES. S. Toledo and J. P. Lorio. Cir. Orlop, y Traumalol., IV, 31, 1930. 

The authors present two cases with deformities of the upper extremity produced by 
obstetrical paralysis. One of them was diagnosed as belonging to the so called mixed or 
Duchenne-Erb-Klumpke type, while the other was of the superior radicular tj’pc. In 
both cases the arm was kept in a position of abduction and marked internal rotation. 
The corresponding hand was not able to reach the mouth. One case could be attributed 
to the use of forceps; no such clue, however, could be found in the other case. Conscr\'a- 
tive treatment was unsuccessful. The surgical treatment consisted of an osteotomy 
above the insertion of the deltoid muscle, according to the method suggested by Move- 
Josserand. The cosmetic and functional results were satisfactory . — Joseph K. N^arat, 
M.D., Chicago, Illinois. 

Case of Malunion of Colles’ Fracture and Its Orthopaedic Repair. 11. In- 
chin. Cir. Orlop, y Traumalol., IV, 63, 1936. 

Surgical intervention in cases of Colics’ fracture with malunion should aim at the 
anatomical reconstruction of the articular lino of the radius, especially of the bistyloid 
line, and at the correction of the deformity. The author recommends an osteotomy of the 
radius at the height of the fracture with restoration of the epiphysis to its correct position 
and introduction of an osseous wedge at the site of the fracture, in order to lower the 
styloid process of the radius without using osteosynthctic material. preliiiiinarv 
ulnar osteotomy is not necessary in adole.scents and children on account of favonililo 
anatomical conditions at this age. In adults such a prcliiiiinary procedure is uiiavoi(i:ili|i 
as it facilitates a proper sotting of the radius; otherwise the interposition of the intco'-- 
scous ligament and the iiroiiator quadratus muscle interferes with reduction of the frag- 
ments. An osteotomy of the ulna with removal of a wedge involves the danger of non- 
union, as observed in the author's ca-«e. Pain, stiffness of the articulation, and weakness 
after exertion disappeared entirely after the .suigical procedure.- ./ os< ph h . nral, M .!>., 
Chicago, Illinois. 

Observations on Etiological F.actors in Rheum.atoid .Viithriti--. Govind I.al 
Sliarma. J. Indian Med. .l.s.sii., V, Inio, .lune 1936. 

The author present,? a brief study of the etiological factors involved in rlieiiniatoai 
arthritis. It is his conclusion that thearthritides of coiistitulional nature, dependent on 
non-.specific, focal infections, are more numerous and even more imporlant iliaii iIiom- as- 
sociated with specific infective agents like the gonococcus or the streptococcus. In Ins 
Work at Lucknow, he has found this type of arthritis particularly amenable to cure by 
eradication of focal sepsis and by the emplov-nieiit of vaccine thenipy. /e.'e .tf . lir,, 

.1)., Bnslon, Massachii.'.rtts. 

Congenital Disi,oc.\tion of the IIip. H. T. I'airbank. .tf'd. f t'lr,-., 

CXCIl. 7, .lanuary 1, 1936. 

The author points out .several physical signs nhicli help in making a iiiag;.e-:s 
of “congenital hip" in infants. Some of th'-se are: appan nt inisiuabty of !•-_• l agtb, 

voi.. xvin. Nil. I. ui'To'.ieu no''. 
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ns.y,n.,„-l rv ..r Klut.-nl rn>.ns.>.s „f n.l.hictor r-n-.w.s, npp.vvnt Frnink. fvnn nf n i • . 

of (ho fo.non.1 ho.-xl hono.-Kh (I,,, fnml nrllrv K pc of pelvis, and 

n... „MI„. I»f, T n|.c Tro.,*le„l,„„si™ 

♦•n M unlkin^ is Iii'Kiiik nriM 'Plw* v /. 

ni(lii.ite<i, Ihrhirl h. //»/./.■,, M.I)., Marlin, Trsns. 


hit: ritr.-,<,i.nuir\r. J!.\ms rnu rin: Mow.us Tunyr.Mrsr or Fiiactviies. A. L. 

<1 Aliivit. Mr,/. ntf! (',rr.. CXCll, 2'm. April 1, 1930. 

Kiuiik: the hi,s( fr-u- y<-;w>. (her,- hn-^ hem a (Icrline in the miniher of patients vith 
tnietnre.' «h<t (tave heeii refertcW (o (he inas,-ai,'e fieparinients; coincidental vith this, 
there lias hceti a maihed (leerease in (he periods of incapacit}', with a saving of com- 
Iiens.'ition fees and lost wages. 

Ilie healing process of (wo adjacent fractured hone ends is described and the 
tiuthor explains why exei^ssive motion between these healing fragments prevents union. 

i he author eite.s Watson Jones’s article on “Xon-l'/iion ” in substantiation of his 
own observations ami pie.sent.s further instaiuass in proof of this, all of wliich is to point 
out the non-phy.sio|ogical aspects of «‘arly pa.ssive motions and massage in fracture 
treatment. 


The modern tenets of fracture treatment arc: 

I. .Accurate anatomical ri'duction: 

*i. Complete immobilization until .sound union ha.s occurred; 

J. .As full functional activity of (he limb a.s is po.s.sible. The further merits of 
(he modern treatment of fraeturo.s arc di.«cus.sed, including the psychological effect on 
(he patient, which, in the newer methods, is uniformly good. — Herbert E. Hipps, M.D., 
Mart in, 'I'rxar. 


.Ass()Ci.\ti().v or H. Coi.i l.vi'Kcrno.v axd Riiku.m.\toid Arthuitis. Gerald Slot and 
1’. M. Kevillo, Med. Press and Circ., CXCIII, d, July 1, 1930. 

The obscure etiological factors in rheumatoid arthritis are pointed out. Nine out of 
twi'iity-four patients with rheumatoid arthritis were found by the author to have an 
unsiisiiected bacilluria. Thinking that this might be a factor of importance in the origin 
or progress of the disease, these iiatients were given alkaline medication, with resultant 
subjective improvement. — Herbert E. Hipps, M.D., Alarhn, Texas. 


Go.vococc.m. AuTimrris. John T. Armstrong. Alcd. Press and Circ., CXCIII, 9, 

Gonococcal arthritis in a patient liaving gonorrhoea is often brought neglect 

of j))-ojjer caio, by exposure to cold, by bodily stress, by excessive drink, and by otnei 

Tlie fii'st essential in treatment is to place the joint at rest and to ^^ep it “ 

.such a jjosition that it will be the most useful if stiffness should occur 
the knee should bo straight; the elbow, flexed with the thumb up, the v , 

ion; the spine, in c.xtcnsion, etc. is indicated if 

AA^hon acute s^unptoms have subsided, active and passi e 

carefully and gently carried out. ^ ^ Heuvs is discussed and their 

The use of typhoid bacterial injections and diffeient d g 

respective merits are evaluated. . , i bv massage, topical 

Foci of intccUonm the prostate or the y«,clesshouM ^ = ^,, 5^ 

.applications, aod diathermy or by a Belfield oporat.o,..-itofcrf it. 

Marlin, Texas. 
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Die Behandlung der Pseud arthrose des Kahnbeines der Hand (Treatment of 

Fseudai-thivsis of the Scaphoid Bone of the Hand). Hans-Hcinrich B estermann. 

Monatschr. f. Unfallheilk., XLIII, 287, June 1936. 

For ununited fractures of the carpal scaphoid Westermann recommends a drilling 
operation rather than the extirpation of the smaller fragment. The operation is per- 
formed under local anaesthesia, with a small incision in the anatomical snuff-box. A drill 
is introduced into the fragments which are visualized by means of the x-ray. After the 
drill holes have been made, the wound is closed and immobilization in plaster-of-Paris 
is resorted to for a period of six weeks. — 7. William h^achlas, M.D., Baltimore, Maryland. 

Les rhumatis.mes de ua chimiotherapie (Chemotherapeutic Rheumatism). A. Tzanck, 

F. Layani, E. Sidi, and H. P. Klotz, Presse Mid., XLIV, 1052, 1936. 

The cutaneous, hepatic, and renal accidents of chemotherapy have been studied in 
detail, but the articular manifestations appear to have been neglected. Studj' of the 
literature and of 215 of the authors’ own cases led to the conclusion that there is a dcHnitc 
arthropathy associated with chemotherapj'. Clinicallj% the condition is found three 
times as frequently in women as in men, and it usually attacks young persons between 
the ages of twenty and forty. The symptoms appear suddenly and at any time in the 
course of the treatment. The amount of the drug does not appear to innuence the on.^et 
of symptoms. Most commonly, the affection presents itself as a polyarthralgia, but it 
may appear as a hydro-arthrosis. More rarely it maj' accuratelj’ simulate acute rheu- 
matic fever, with its polyarticular involvement, sweating, gastro-intcstinal upset, etc. 
Since the Aschoff body is no longer considered as pathognomonic of acute rheumat ic fever, 
the differentiation between the two conditions can be made only on the ground that the 
patient with a chemical arthropathy never .suffers involvement of the cardiac structures. 

The arsenical form of arthropathy is usually of the polyarthralgic type and is fre- 
quontlj’' associated with nitritoid crises. The bismuth form is usually of the non-art icular 
type, develops late, and is as.sociatcd with stomatitis, etc. Gold, aristol, atophan, 
bromides, quinine, novocain, the barbiturates, and other chemicals have been reported 
as giving rise to joint sj’mptoms. The barbituric form, it is to be noted, develops late 
and tends toward ankjdosis and ami’otrophj', but may be completely obviated by dis- 
continuance of the drug. 

The general characteristics of the group cannot be c.xplainctl on the basis of infection 
or toxic reaction. It is the author’s opinion that only a disturbance of the .sympathetic 
viesomotor system can adequately explain the dix’erso manifestations of the chemothera- 
peutic arthropathies. That form of arthropathy which has been obscrvisl to ilcvciop 
ten days after the beginning of medication presents the typical picture of an anaphylactic 
reaction with the associated skin rashes, etc. In this .sense the cliemotlicrai>culic rheu- 
matisms resemble the protein rheumatisms of serum dhease, de.scribrsl by Bezancon, 
Weil, and othei's. Carrying the argument further, the authors quote Bezancon to the 
effect that the pseudo-infectious arthropathies ob-^en’cd in scarlet fever, d\>enten’, and 
gonococcal infections may be related to the jirotein and chemical arthroiiathie.-. In .-im- 
ilar manner, the authors raise the question of the relation of acute rheumatic fever to 
thc.se previously mentioned arthropathies. They expre.-ss the opinion that aeiite rheu- 
matic fever is an infectious di.sea.se. due to an unknown specific vmis which, howevi r, 
determines articular reactions rc.sembling those of the iiniteiii or ehemie: 1 iyp<-. The 
con.scquence of this is that all rheumatisms are different lateii from that typo of arthu'p- 
athy in which the cau.s.ative organism can be recoven-d. 

This article is extremely interesting and stimulating. It i- well north c:ir[ful re- 
reading in the original.- Henry Milch. M.D., Xcic Yorh, .V. 

Douiu.i; ViatTic.vn FitAcrviti; of I’lii-vis. Case Ueisiiit. I.. Banialhd. /.Vt .t//.'.- 

•''V., \’I, 109, 193,-,. 

twenty-eight-year-old miner sustaiinal a double vertie.-.l fr.irturv of t!,. js 
I he posterior fraetun* line passed thnnich the right side of the sacrum and tie a.’.!, r. .* 


voE. xviii. NO. t. ocTomat las'; 
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fnirDin- liiif. woiil liiioiij^h hod, hrattrlics of dif. lrf< nti()ic hono- fho In,,- i u 

/(LT’""'" ' " A-. AW, j/.a, chZ, 

IT', woro prosed hilafcrdlj in the distal 

: , ' "■ .'T'r a'S(>nii,Jed the patellae. Such for- 

ni.tdo n in.a> h.- m.st.nken for n frarfore of d„. oloornrum.-Jo.sTp/^ K. Naral, M.D., Chi- 

nirjii, /It in,)!.'. ’ 

Si(i.t’t((.(((i ,s 1- li.vf'rfin:. .1. .M. S. Hordoiia. /{it, M/il.-Soc., V, 20, 193G. 

1 Ilf iinstfMor .’ipoph.y.-c.'i of t Ilf ».<! ratcaliis fan ho visiiaiimi in roentgenograms taken 
in (If (ati'i ill ihrfol ion. 'I'lio re aro I ivo .<no)i apopln^o.--; internal and c.vtcrnal. The first;, 

II M'iiaiat< <! fton, thf rfinainiiig hone, ran ho niistakon for a tuliercle found on the pos- 
terior a-(.fot of thf astragahi,.. at the point of the insortion of the posterior fibers of the 
tlfltoiii ligainont of the a>tragalotihial jirtioiilation. The o.xtornal apophysis, which ma.v 
ha\f a ( riaiigtilar, .'■((iiari-. or rfotangiilar .'^hapo, is located iietwoen the insertions of the 
po'-tfiior n^tiagalopfriiioal am! po.Ntorior a.-itragalooalcaneal ligaments. Under normal 
oitviini'-taiici-s. die astragalus forms from one ossification center. Occasionally the 
omhryoiiic cartilago toriiis (u'o .such cent o/s, from u'liioh ( ho a.stragalus proper and the so 
cailfd os tiigoiium dovoloj,. A fracture of the post('ro-(‘.\'(crnal apopliysis can easily bo 
mistaken for os trigonum or Shepherd’s fraolure. Such a fracture may be the result of a 
violent tomion of (ho foot or of a diroot trauma with tlie foot in a position of plantar 
hv'portlfxion. f lyporl rophy of the jiostorior ajiojrln’.sis is a ])rcclisposing factor. In the 
ahs-otioo of coni[ilicating lesions (ho poiguo.si.s i.s good. Immobilization for from fifteen 
to twenty days is noco.ssary. — ,/osipb A'. Ahirat, M.D., Chicago, Illinois. 

Ucrru.vo y.nt 0.s'i'i;ocii(>.\i>mTi.s di.sskc.a.n’s dks IIun’KorFES (Osteochondritis Dissecans 
of the Hoad of the Femur). 10. Friodl. Rontgcnprn.ris, \TII, 16, 1936. 

.Aseptic necrosis of the head of the femur may occur in two different clinical and 
roentgenographio typi's: when the necrosis is M'ido-.spread, collapse of the whole bone 
takes place, with (ho resultant picture of Perthes’ disease; if the necrosis is limited to a 
snndl subchondral portion of (he head, a jiiecc of necrotic bone sequestrates and osteo- 
chondritis dissi'cans develoiis. This dmease in the hip joint was first described by Haeii- 
isch in 192o. Since that time few papers on this subject have been published, but all 
authors agree on the rare occurrence of the diso.asc. Friedl, however, describes not less 
than twenty-one cases of osteochondritis dissecans in the hip joint and has found this 
localization as common as in the knee joint. The free body develops as a rule at tie 
upjier pole of the head, the place of greatest weight-bearing; only one case showed the 
joint mouse coming from the medial lower jdane of the head. It is usually oval in s lape, 
from one to three centimeters long and from one-half to one centimeter thick, t 
frcelv movaii’o and is fixed at. the surface by fibrous tissue. Immigration from the be( 

Jias not, been observed. The further dcvclojnncnt is either rcattachment of mousem 
tlie defect or com])Ietc resorption. This development is chronic and fina y e p 
of arthrosis deformans appears. The origin is eitlicr spontaneous or a 
after ]i.yi)othryeotic derangement of the growth of the head of the fenn , 
reposition of a congenital or traumatic dislocation of the Inp joint, 
healed fracture of the nock of the femur. Osteochondritis c^issecans of ki ^ 
and liij) joints, occasionally combined with Perthes’ or Kohlei s disease, 

scribed in the same famil}". , , ,, i i until the time of 

The proliminaiy stage is marked by the deve opme The second 

Jemarcat on, a..d is mostly free of cliolcal and „d with 

So, dcmaroatlo,. of U.o mm, sc, occurs with paiii on woltmg and ions stand.ng, 
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limitation of motion. In exceptional cases, patients are sj'mptom-free during this stage, 
as noted by the author in a bilateral case in a man, thirty-five years old, in whom no 
changes developed during a four-year period of observation. — Joseph Wolf, M.D., Iowa 
City, Iowa. 

Osteochondritis Dissecans as Related to Trauma. Robert V. Funsten and Pren- 
tice Kinser. Southern Med. J., XXIX, 262, March 1936. 

The authors report a typical case of this disease in the carpal scaphoid, as well as a 
case in which the lesion was on the palmar surface of the semilunar cartilage. Their 
series consisted of twenty-three cases and of these only nine were of the classical t.vpe. 
Trauma has generally been accepted as the logical cause of this condition. — Fred G. 
Hodgson, M.D-., Atlanta, Georgia. 

Bone Syphilis. J. S. Speed and H. B. Boj'd. Southern Med. J., XXIX, 371, Apr. 1936. 

Lesions may appear in the primarj', secondary, or tertiary stages of the disease. 
Lesions were found in one-half of one per cent, of the patients admitted to the Campbell 
Clinic in Memphis. Age incidence, location, pathology, and roentgenographic changes 
are described. Diagnosis is difficult, and resort to antiluetic treatment is often necessary 
to distinguish this disease from other conditions The results of serological tests are 
variable, especially in adults. 

The influence of trauma on bone syphilis is discussed. The authors feel that the 
influence of syphilis on the healing of fractures has been exaggerated. Most fractures 
in syphilitics will heal properly if handled correctly. — Fred G. Hodgson, M.D., Atlanta, 
Georgia. 

Recognition of the Modern Treat.ment of Broken Hips. Lawson Thornton and 

Calvin Sandison. Southern Med. J., XXIX. 456, May 1936. 

The authors consider fixation of the fractured neck of the femur by a Smith-Peler.<en 
nail as the modern treatment. No consideration is given to any other method. For the 
past two j’cars they have used no other method. All ages and all conditions have been 
treated by “blind nailing” controlled by roentgenograms in two planes. Uniform suc- 
cess has resulted in their series of thirty-two cases. A description of their tcchniciue and 
method of taking roentgenograms is included. — Fred G. Hodgson, M.D., Atlanta. Gtorgta. 

Repair of the Liga.ments of the Knee. Report of a New Operation for Hep mi: 

OF THE Anterior Crucial Lig.\ment. IVillis C. Campbell. Surg . Gy we . Oh ' lit .. 

LXIl, 964, June 1936. 

The writer discusses the indications for rejiair of the knee ligament.'- and de.'eri(M- 
thc anatomy and mechanism of these ligaments. The most frequent and di-abling in- 
juries are those of the internal lateral ligament, the intermd semilunar eartilage. and the 
anterior cincial ligament, either alone or in combination. In the writer's -erie-. tlieri' wa- 
no iii.stancc of injury of the external lateral ligament or of the po-terior eniei.'d ligament 
disabling enough to warrant ojierative mea.siire.s. 

An o])crative technique for reiilacement of the anterior crueial ligament i- di 'Cribed 
and clearly illustrated. In brief, it consists of obtaining a stnmg piece of tendon. f;i-ri:i, 
and capsule, one-third of an inch wide by eight inche-- long, through an inceion jii-t ine-i-d 
to the iiatclla; this is left attached at its ilistal end. and i- then threadiii thnnigh drill 
holes in the tibia and femur jilaced as nearly as p'is,sibh' in the line ol ilie originid anti rmr 
cnicial ligament. The stnii is sutunal above and lateial to the pi rio-ti am mid fa- la 
lata, with the knee in 1-10 degrees of flexion. A posterior splint i- ap;ih'-i. u ilh the lim'i, 
in full extension, and is worn for three wia-ks; then active and pa--ivi inofion i- -t.'.rt.'d. 
The incision iiermits arthndomy if nece— :ir\-. .\ppareiitly excellent n -uh- IuiM- 'i 
obtaiiH'd in nine cases. 

The advantages of this pptctsiure are “the extreme siniph.city, rnimrnum tr.. ::: :. 
shorter incisions, and decn-a'c in openiting time". -Uic' •:' ! .l/rii’c -.r L' /> , ,s-,': 
llnfbara. California. 
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T (Hone Siructarc i. 

.M.ubh Honr ). alt,.,- Laiil.M.ann, J nrhows Arch. /. AnaL, CCXCVl, 23 , 

Tl.i. i,s a nmmt,M|,.s,.,ipta,n ..f ([„• l.istoloK.Val fiadinRs in All, cr.-Sch«nberg disease 
Hu- appearance is t hat r.f tnaldevelr.ptnenf <ierangen.ent of onchondral ossification, and 
•Mou appos, a.n of tl.e prnnary ostn.id rclJs rvitfiont prcmJiag resorption of the cartilage. 
A tl.a-kened con.p.aela rvitl, .M„all o.tcol,la.M.s is formed only in the diaphvsoal region. 

I he sponga.Mi is dense and forms an '‘inner compaela”. The linding.s in the epiphj-ses 
and in the met aphy.ses l.arnmmze with tho.se in thesliort tnhnlar hones. In thediaphysis 
I her.- IS. as,,),, fn.m tl.e formation of primary osteohlast.s, a nietapla.stic chondroid-osteoid 
developm.mt. 1 he hone marrow shows mostly a fibrous degeneration; therefore, 
anaemia and myeloid metaplasia of the liver, the .spleen, and the lymph glands foJloiv.- 
./osi'ydj II ().//_ yi.l),, lotni (‘ihj, /oil'd, 

Zfii uiT.n.vnvr.s- ^tl:lr.\.^■|.I,l^v(: ni:it li.rnmrnM.n.v Sc/it;r/n;ifr.rr.v.mo.v (The Operative 

'rreutmenf of Habitual Dislocation of the Shoulder). R. PfeifTcr. Zlschr.f. orlhop. 

(’Ur., I.XIII. 20.*,, lia-,. 

I he author ivciunmends a method which, although if gii’c.s good results, is little 
Known, i his proceriure, published simultafK'ous’h’ by Oudard and Noesske in 1924, has 
as its basic princii.le the lengthi'iiing of tlii' coronoid process. An incision is made 
between the deltoid and the pectondis mu.scles and the cej.halic \'cin is ligated if neces- 
sary. 'Ibis is followed by tin- free {,rr‘paration of the coronoid process, including the 
bicet.s. t he roracobraehi.alis. and the pectoralis minor muscles. An oblique subperiosteal 
tunnel is ne.vt chi.-elled outward and downward, and the e.vternal fragment is displaced 
below aliout one inch. 'I’lu' periosteum is sutured. If necessary the bones are also 
sutured through several drill holes. 'I'hi' arm is fix-ed in abduction for from two to three 
weeks. aftiT which physical therai>y is instituted. Among the twelve cases in which the 
author operated, tlieri' was only oni! redislocation . — Jourpli Wolf, M.D., Iowa City, Iowa. 


('iu:u i:iN .«oi.n.vni;s X.\ntuom im Knocukn (Solitary Xanthoma in Bone). Giinther 
Bahk Znilrulh!./. Chir., LXIII, 1041, May 1930. 

From the literature fifty-seven ca.se.s of xanthomatosis have been collected by the 
author. He has divided them into eight groups: 

1. Xanthomatosis with skeletal changes, exophthalmos and diabetes insipidus 
(com|)lefe triad of Cliristian-Rowland disease); 

2. Xanthomatosis with skeiotai changes and exophthalmos, but without diabetes 
insipidus (iiicoinplete triad, type A); 

3. Xantlioinatosis with skeletal changes and diabetes insipidus, but without 

exophthalmos (incomplete triad, type 13). j j- , * 

4. Xanthomatosis with skeletal changes, but without exophthalmos and diabetes 


insipidu.s; , 

Xanthomafo.si.s ,vith diabetes insipidus, but without skeletal changes 

exoi)iithalmos; 

6. Xanthomatosis with growth disturbances; , , ^ , i = n,irl 

7. Xanthomatosis or so called xanthosarcomatosis without skeleta c lange 

diabetes insipidus; 

8. Xanthomatosis of the skin in children and in adults 

In addition to these types the author describes a case of a farmer, tn 3 — - 
age u'ho injured his right sliouldcr with an axe while split ing ivood. ^ ^ 
vclopcd, wJiich was aspiiated several times. Eighteen mont is ^ spindlc-cell 

tive removal of the swelling was performed. The pathological findi g ^ P 
sarcoma. Three years later a new swelling appeared m he m dd a tin d of 
liumerus, about four inches below the old siijlhng. ^lus nan sii e In^ n 
by operation. The pathological slide showed typical _j,,eph Wolf, 

A careful examination of the ivliole skeleton showed no othei bone lesion. 

M.D., Iowa City, Iowa. «„„GFnY 
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